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graphical Memmr qft/ic late Friedrkh Hoffmann, Prqfissor 
(^Geology in the University of Berlin. 

An acquaintance with the personal relations of an author 

1 facilitates the use of his works, especially when the facta 

rated as to his life have been collected with impartial dili- 

, and are represented with fidelity. Scientific writings 

e particularly, acquire much additional weight, from the cou- 

1 they may receive from a knowledge of the life and 

T of their author. In the case of posthumous works, 

e is, in addition to this consideration, a wish to preserve, 

; with the fruits of the writer's mind, recollections of the 

i powers and the means of cultivation by which these 

mit« were produced. No further apology need be offered for 

refacing Friedrich Hoffmann's posthumous works by an ac- 

UQt of some of the most important events of his short life ; 

] it may be mentioned that the biography here given is part- 

ived from an article published by a friend only twenty 

Uiys after liis death. 

I FxiESRicii Hoffmann was bom on the6th.TuneI7g7,onthe 
;, near Welau in East Prussia. His birth-place contained 
Itol. xxt, mo. xLix, — juLi 1838. 



3 Biographical Memoir of the late FrUdrich Hoffmann. 
a number of mills of various kinds, at that time under the su- 
periut(?ndence of his father, who, born in Silesia, and having 
bad the advantage of a scientific education at a gymnasium, and 
afterwards at an university, commenced this occupation in the 
year 1791. He left the place in May 1798 and went to Ko- 
nigsberg, where he obtained a situation in the service of the 
state, that eventually caused him to remove to Berlin, in which 
capital he has acted as director of the statistical department 
since its establishment in the year 1810. It was necessary to 
mention these circumstances res[>ecting the changes of residence 
and occupation of the father, as they influenced very materially 
the education and destiny of the son. The latter received in- 
Btruction in the lower and middle classes of Friedrich's Col- 
lege, from the time he reached a proper age for school until the 
period when the family quitted Konigsberg, His father taught 
in that institution fram 1798 to 1807 ; and. under the direction 
of Counsellor Waldt, much time was there bestowed on tlie 
sciences, as well as the ancient languages. Friedrich Hoffmann 
early exhibited great facility in remembering facts and events, 
and in communicating to others the information he had ac- 
quired. The searching after plants and insects, whose names 
and properties he had learned at school, or accidentally from his 
father, seemed even llien to occupy him more earnestly and un- 
interruptedly than it did his fellow scholars, who, however, 
were also generally pretty much interested in sucli pursuits. 
Af^er the beginning of the year 1809, Hoffmann, now removed 
to Berlin, attended the Friedricha Werderisdte Gymnasium ; 
which institution was selected owing to the remoteness of the ■ 
other academies from his father's house ; but, while there, he was 
not among the most distinguished pupils. His taste fur search- 
ing after and e\amining plants and animals had now become so 
preponderating, that it essentially interrupted the study of the 
languages, which ought to have been his chief occupation ; the 
instructions in mathematics were also neglected, and the defi- 
ciency thus produced was only supplied at a later period of 
life by the assistance of a friend. 

In February il813, Hoffmann's elder brother obeyed the 
royal summons, and joined the companies of volunteer rifles, 
then being [brmcd at Brcslau ; Friedrich remained most unwil 
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SN^raphical Memoir of (he late Frtedrich Hoffmann. S 
iingW at the Gynmasiuni, but he had not yet reached an agr 
included in the call to join the army. After the passage of the 
French over the Elbe, Berlin was no longer deemed a safe resi- 
dence for the superior government authorities ; and Hojfmann'ft 
father received an order to repair to Dreslau with the other 
official individuals connected with the statistical office, and 
proceeded there with his family. He had scarcely reached 
Brealau when he was ordered to leave it, and remove to Lands- 
bo-g on the Warthe ; but his family remained behind, anil 
Friedrich Hofimaun now entered the volunteers. Although at 
that tnne only sixteen years of age. he was, at his own request, 
admitted into the rifle company of the second battalion of the 
guards, in which his elder brother also served. After the an- 
nouncement of the armistice, he accompanied his curps to Dres- 
den, Letpzic, and Frankfort on the Maine. His brother then 
left him, having, with many of his comrades, been raised to the 
[Snk of an officer, and transferred to the troops which were 
destined tooct'upy again the fortresses of the Elbe. His father 
was brought unexpectedly to his neigh bourhoiHl, for, in the 
middle of December 1813, he was commanded to accompany 
the Chancellor of State to Frankfort, and afterwards still for- 
tber. The father and son met at Freiburg in Breisgan, and 
again at Basel, where, on the ISth January 1814, the guard? 
crossed the Hhine. From this time the two were always so near 
that the communication of intelligence was easy and rapid ; 
md the father learned that his son had been attacked by dy> 
■entery after the battle of Brienne, and obtained permission to 
have him brought to be under his own care, instead of being 
lent to an hospital. Although but little could be done for the 
ack in the unsettled kind of life that was then necessarily led,, 
young Hoffmann soon recovered. Ere he was again fit for ser- 
vice, the war took a turn which rendered it impossible for him 
lo rejoin his own company. While the guards, with the ehler 
mnny of tiie allies, were directed towards Paris, the French 
ly under the command of Napoleon himself, broke up the 
unication between the army and the diplomatic head- 
quarters, which latter were withdrawn southwards to Dijon- 
Here intelligence was received of the entrance of the allie»int» 
Pari^ to which capital the road was soon opened for the offi^ 
a2 
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4 Biographical Memoir of the late FrUdrich Hoffmi 
cial authoritieH who had taken refu^ in Dijon. Soon after bis 
arrival in Paris, the father requested the discharge of his son 
from military service, which was willingly granted, as the war 
seemed to be ended. Friedrich HofTmann remained two months 
with his father in Paris in the enjoyment of manifold instruc- 
tive and exciting relations, and then hastened back to Berlin to 
continue his interrupted studies. 

As a student of the first class, but not yet nearly prepared 
for the University, he had quitted the Gymnasium in May 
1813; but no doubt existed in the minds of his father and 
teachers that he could not again return to it. The events of the 
thirteen months that had since passed over his head, had tended 
so much to the development of his menial faculties, that he had 
completely outgrown the forms of instruction belonging to a 
school. The want of a complete Gymnaaied education was 
therefore first of all supplied by private instruction, until there 
was evidence of his fitness for entering the university. In 
autumn 1814, he was received as a medical student. The me- 
dical department was selected, because it is most nearly con- 
nected with the natural sciences, and because it offered the pos- 
sibility of procuring a respectable situation iu hfe, should no 
opportunity occur of obtaining an appointment as a naturalist. 

The war, which recommenced after Napoleon's return from 
Elba in 18I£i, very soon interrupted Friedrich Hoffmann^s 
medical studies. Ho was appointed officer in a regiment of 
the Landuehr, which, however, only advanced as far as the 
AVeser, as the sudden and decisive termination of the hostilities 
brought about by the battle of Waterloo, rendered its appear- 
ance on the scene of war unnecessary. Hoffmann was thus 
able to obtain permission to leave the service before the end of 
June 181^, and now once more dedicated himself entirely to 
his studies, which he prosecuted in Serhn until Easter 1818. 

At that time he formed a wish to spend a year at another 
university, and Gottingen was the one he selected. However 
accidental and slight might have been the causes in which this 
wish originated, its fulfilment exercised a very important influ- 
ence on the direction afterwards taken by Hoffmann's studies. 
At an early period, botany was the science that attracted faim 
the most ; as he advanced in his medical studies a preferetice 
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fur zoology seemed to be awakened -, biitatGuttingen both these 
branches of knowledge began to be subordinate to a more gene- 
ral object of interest. He acquired his first ideas of mineralogy 
«Dd geognosy from the lectures of Hausmann. Thcniftgiiifii-eiit 
views of the history of the planet we inhabit, which geognosy at 
that time had partly unfolded, and partly only gave promise of 
revealing, thenceforward completely occupied the active ni'md 
of Hoffmann; he directed all his scientific investigations to 
these geognostical views, and his interest in theoi was never af- 
terwards weakened. An interruption of the academical lectures 
in the summer of 1818, caused by disturbances, was much 
more favourable than the contrary to this change of the nature 
of his pursuits, for it afforded him leisure to seek out in Nature 
herself, aa displayed in the Hartz, spontaneous proofs in favour 
of the instructions he had received, or reasons for doubting 
their accuracy. Hoffmann devoted the succeeding winter ses- 
sion chiefly to the formal completion of his medical studies, in- 
cluding his examination. 

In the beginning of April 1819, when, in high spirits, and fluc- 
tuating between several plans for the future, he returned to bis 
paternal home, he unexpectedly found (lie family in the deepest 
distress. His beloved mother had been buried the preceding day, 
aind be had not even heard of her illness, so sudden had licen 
the passage from apparently perfect health to the grave. This 
melancholy event decided him to remain for the present in 
Berlin, in order to console his bereaved and afflicted father. 
He found there much assistance to his studies in the public 
establishments, in intercourse with young friends who had a 
similar bias to the natural sciences, and in the free and unfet- 
tered leisure which be employed in beginning the regular study 
^^f mineralogy, under the guidance of the celebrated Professor 
^Hl'eiss. Anxiously striving to attain above every thing clear- 
^^Bbb in his ideas, and accuracy in his knowledge, he was by no 
^Ttieans satisfied merely with the conclusions deduced by others, 
or with the examination of the specimens collected by others ; 
he eagerly grasped every opportunity of making observations 
and discoveries for himself; and he did his utmost to obtain 
possession of the auxiliaries for his investigations, in order that 
be might not only make use of them, but also destroy them, il' 
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necessary, for experiments. lie had already al Gottingen 
funned a mineralt^ical coUf^tion, which contained more than 
could have been expected frutn his position as a beginner, the 
shortness of ihc time, and the limited extent of his means. 

The more he advanced in knowledge at Berlin, the stronger 
ijecame Hoffmann's desire to enter on some field for personal 
observations, which shonld be more productive for his studies 
than the Alark Brandenburg. As at first he did not possess the 
means of making a longer journey, he again directed bis cohtk, 
in the summer of 1830, to the nearest mountains — the Hartz— 
-without havingany very special object in view. But he had hard- 
ly crossed the Elbe, and traversed a portion of the hilly Vorland 
between Magdeburg and Helmstadt, when his researehes assum- 
ed a definite and fruitful direction. Astonished by the sight of 
.the ^temation nf the numerous mountain-rocks occurring there; 
ctnnbined with the remarkable phenomena of the parallelism of 
the lines of direction and the position of the strata, regarding 
which some of the more remarkable facts were then unknown : 
the thought struck him, that the study of the newer rocks, 
■which previously had been much neglected in Germany, vut., 
of their geographical distribution in the north-western portion 
of his native country, and their connection with similar fonn»- 
tions in England, woidd fill up a great blank in the science. 
This idea was the germ of all his subsequent investigations in 
that district, and he followed it up indefatigably for eight years. 
It is undoubtedly a striking trait of his truly scientific cha- 
racter, that, with all the ardour of youthful enthusiasm, he still 
□ot only was attracted by remiirkable and important pheoo- 
mena, but that, dwelling even upon those appearances which 
were obscure and concealed, he could not be satisfied until be 
liad unravelled all the relations to his satisfaction. He felt 
that it woulil be of importance to devote a considerable period 
entirely to the special geognostical examination of a portion of 
Germany but little known; and for that purpose he visited dti- 
ring the following year the districts near the Weser, and the 
tracts of country lying between them and the outer extremity 
of the Hartz Mountains. With the view of furnishing as per- 
fect a map as possible of the distribution of the formations, and 
llius enabling the individual ob=iervers resident in the country, 
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and who were fixed at home, to compare the geognoBtical rela- 
tions of their neighbourhood with those of remote quarters, he 
followed perseveriiigly the boundaries of the rocks, and at first 
liestowed but an inferior degree of attention on the internal 
structure of the formations. In order that he might not in any 
iufltance pass over the connection, even of the apparently moat 
trifling geognostical relations, he combined in the year 182S 
his obaervationa on the Weser country with those of the firit 
year ; he also made an expedition to the isolated gypsimi hills 
of Luneberg and Segeberg, and another to the island of HeU- 
galand, a spot so interesting in many respects, and whoiC 
geognoatical relations were previously quite unknown. In thtJ 
oourae of the following year he directed his attention to the difr -f 
tricto lying wuth-weat from the Hartz, and formed a map of tlu ' 
western boundaries of the high plain of Thuringia, the copper- 
slate mountains of Riegelsdorf, and the neighbourhood of the 
Hetwner. 

In the mean time, the investigations of Hoffmann in tbta 
hilly land lying to the north of the Hartz, had attracted thsl 
notice of Leopold von Buch, and as an honourable proof of tht T 
value of our author's first work, it may be mentioned that iti 
publication was caused by the influence of that celebrated ge* 

That portion of the ministry to which the direction of pub- 
tic instruction in the Prussian States is intrusted, was now at- 
tracted by the investigations of Hoffmann, investigations which 
had also elicited the approbation of Alexander von Humboldt ; 
and he was received as a private lecturer in the University of 
Halle. The circle of his hearers was but small, as few students 
bad leisure enough to |>ermit their acquiring knowledge which 
did not tend directly to their advancement in their particuUf 
prrofesaions ; but nevertheless this circle increased gradually) i 
and was characterised by great zeal and enthusiasm. The cotia I 
wqueoce was his speedy appointment as extraordinary professor I 
at Ualle. 

But while occupied with bis duties as teacher, the ezaminA* 1 
tion of the geognostical relations of north-western Germany 
was still his chief scientific occupation. Each year he employed 
the long summec vacation in examining thoroughly that tract 
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flf country ; the field of his obgervationB was at the same tine 
enlarged in lis iot^rnal contents, as well as external limits. 
HafTmann extended it westwards to the slate mountains of the 
Rhine (1824) ; he devoted his attention likewise to the north- 
western branches of the German hilly country, between Miin- 
ster and Benthcim (182fi); lie afterwards investigated the 
Erzgebirge and the Fichtelgebirge (1826) ; and finally he in- 
cluded in his survey the districts between the Hartz and the 
Thiiringer Wald(1827). The range of connected observations 
was terminated after eight years methodical investigation. 
From year to year, he had already delineated the results he 
obtained on maps, but these now required an explanation ; and 
it was necessary that the whole treasures of information ac- 
quired should be transferred as common property to the science 
of geology. 

Leisure was now given him by the minister for public in- 
struction, to prepare in Berlin, from 1827 to 1829, his great 
work entitled " Uebersicht der oroffraphischen itnd geognoa- 
iischeyt Verhallnisse vom nordweHlicfien DeutachJaruT (General 
View of the Orographical and Geognostical relations of North- 
western Germany), Leipzic, 1830, accompanied by a geognos- 
tical atlas. The territory over which the investigations ex- 
tended, amounts to not less than G50 square geographical miles ; 
and a glance over the beautiful general index map, at once 
shews an extraordinary complication of extremely difiicult re- 
lations. It was only by dint of indefatigable industry, and en- 
tire devotion to the object, that a single individual could, in so 
abort a time, have perfected so comprehensive an undertaking. 
It is founded on such a multitude of separate observations as 
could only have been collected by indomitable perseverance, 
Snd unremitting constancy. But in Hoflhiann's case the mass 
of details did not interfere with broad and talented general 
\iewB. His connected and comprehensive representation of the 
form of the surface of the country, which was the result of 
more than 2000 measurements of heights, and his descriptions 
of the most intricate geognostical phenomena of that compli- 
cated district, were characterised by the most luminous order; 
and all bore distinct relation to the general question of the for- 
mation of the earth, a subject which received not unimportant 
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contributions from the investigations of which we are Bpeaking. 
Weroer bad only included the Thuringian secondary strata in 
his system, and there was still much wanting to render our 
knowledge perfect of the secondary formations of the north of 
Gennany. Hoffmann contributed greatly to this knowledge ; 
for he not only almost doubled the number of formations, but 
these were now for the first time accurately determined, and it 
was only now that their comparison with the secondary strata 
of other districts and countries was rendered practicable. We 
have to thank his talented ceaseless dibgcncc for an accurate 
acquaintance with a considerable portion of oiir native country, 
and for a model of the manner in which further similar inves- 
tigations ought to be prosecuted. Had he not contributed 
more than this single work, his name would have been assured 
of bonaurable remembrance so long as the German nation should 
place value on the knowledge of their land, and so long as the 
science of Geology should regard with interest an accurate de- 
tail of the structure of a portion of the earth's surface. 

The mass of materials collected was, however, by no means 
exhausted in this work ; there was enough remaining of most 
accurate notes, regarding detached important observations, to 
furnish matter for a second volume ; but this required too much 
patience on the part of our eagerly aspiring author. Investi- 
gation, even of the most fatiguing description, was to him a 
pleasure, but the task of writing, and putting his materials in 
form, was burdensome. He longed for another field of research, 
for a new employment to his increasing powers. 

The study of volcanos has in recent limes become of the 
greatest importance ; that is, since Vulcanism has gained the 
victory over the Neptunisra which prevailed so much at one 
time, and more especially in Germany ; and, since the opinion 
has been adopted that the rocks formerly termed Primitive are 
the products of burning liquid matter, similar to the lavas of 
Tolcanos,— nay, that, bursting through fissures in the crust of 
the earth, they have caused those disturbances and elevations 
in the secondary strata, which, without such an assumption, 
would be inexplicable. In this department, Leopold Von Buch 
had already obtainetl an imperishable name ; and Hoff'mann 
'isbed to become acquainted at least, with volcanic phenomena. 
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By the kind assistaDce of the ministers of the crown, he i 

tljc necessary means and leave of absence, to enable him to make 

a scientific journey through Ilaly and Sicily. The duration of 

the expedition was at first limited to two years, but woa |mx>- 

longed to three years and a half. He started from Beriin in 

October 1829, and did not return till March 18S3. 

Hoffmann formed the plan fur his journey with the greatest 
circumspection, and made it as comprehensive as was permitted 
by bis resources. It was of importance to him to arrive in the 
voicanic territory in possession of a perfect acquaintance with 
the language of the countrjr, and of as extensive preliminary 
knowledge as possible ; and provided with good instruments, uid 
influential letters of introduction. For these purposes, the 
preparations he had made at Berlin were insufficient. He pro< 
ceeded, first of all, to Vienna, where he remained till the latter 
part of January 1630. This prolonged stay in a capital so 
closely united wltli Italj-, was for him a very rich source, not 
only of information in facts and the language, but also of vtry 
valuable acquaintance with individuals ; even his Imperial 
Highness the Archduke John furthered his views by giving 
him the most important letters of recommendation. The win- 
ter of 1839-30 was characterised by greater cold, and a larger 
quantity of snow, than any previous one subsequent to that of 
1788-9 ; it was particularly severe in the south of Europe, and 
Hoffmann, who entered Italy by Trieste and Venice, did not 
expM-ience the peifect spring of the south till he descended 
from the Apennines into the valley of the Arno. His winning 
manners every where gave effect to his introductions; and from 
Florence he had the advantage of visiting, tn most instructive 
society, the Maremma and the remarkable island of Elba. A 
lengthened visit lo Siena was employed in writing an account 
of his observations, while they were still fresh in his memory, 
and while he was in a neighbourhood which rendered it easy 
for him lo supply any deficiency. He left Siena about the 
middle of April ; but the road to Rome presented so many ob- 
jects of interest, that he did not arrive there till May. Two 
months were requisite to examine with care the classical site and 
vicinity of Rome ; and his trips to the neighbouring mountains 
led to the idea of de%'iating from the direct road to Naplet, and 
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penetrating, during his journey eouthwarda, into the Abruzsi. 
This tour rewarded him amply, but was unfavouruble for the 
object he had in view, which was to arrive in the volcanic di)*- 
tnct at a good season ; and it was not till August, the tenth 
mouth after his departure from Berlin, that he arrived iu 
Naples. Well aware how far Etna surpassed Vesuvius in phe- 
nomena connected with his special object, he confined himself 
for the present to a cur^ry general view of the volcanic neigh- 
bourhood of Naples, and hastened onwards, in order to arrive 
at Catania ere it ahoidd be too late to ascend Etna. He there- 
fore embarked, in tlie month of September, with three compa- 
nions, at Naples for Messina ; and he employed the remainder 
of the year 1830, in the first instance, in investigating the 
coast between Messina and Catania ; and then, in ascending 
repeatedly Mount Etna, in traversing the wide extent of ito 
declivities in all directions, iu investigating, by dint of procU- 
gious exertions, the most impassable ravines and inaccessible pre- 
cipices, 90 that he might obtain a satisfactory knowledge of the 
peculiar features of this remarkable mountain, whose accumula- 
tions of ejected matter, formed during early single eruptions, 
£(»netimes surpass in extent the whole of Vesuvius. From 
Christmas till the middle of February 1831, violent torrents of 
rain prevented the continuance of his expeditions from Catania ; 
but this leisure was necessary, iu order to arrange his great 
mafis of observations, and lo dispatch the collections which he had 
accumulated. When the weather improved, he commenced the 
oonstniction of a geognostical map of Sicily in its whole extent ; 
and this great work, which was carried on with inexhaustible 
care and perseverance, occupied a period of more than ten 
months. Catania, and still more Palermo, served as resting 
pmnta for the arrangement of his observations and collections. 
HoStnann enjoyed also here the valuable assistance of distin- 
guished patrons and well-wishers. A remarkable interruption 
to these extensive labours was caused by the unexpected break- 
ing forth of a new volcano, which, at the Ijeginning of July 
1831, was raised up from the bottom of the sea, at a distance 
of a little more than five miles from the south>west coast of 
Sicily. Its erupted matter formetl a hill of loosely heaped-up 
small firagnients of slag, ashes, and sand, and which had a dia- 
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meter of about 800 feet, and was upwards of 60 feet in height 
HnfTinann, the moment he received intelligence of this rare 
phenomenon, haRtcned to Sciscca, the nearest sea-port, and, on 
tile S4th July, in company with his companions in a small 
boat, he approached the new volcano as closely as could poesibty 
be allowed by the rapidly succeeding eruptions. Even Sicily 
received the first accurate description of this natural phenome- 
non from our author. The voyage in the portion of the Medi- 
terranean between Sicily and Africa, caused by this occurrence, 
was extended to Pantellaria, lying more towards the African 
coast; and that small, entirely volcanic island, tras carefully 
examined. On the ^Sth September, the party visited, for the 
second time, the new volcano; which, in the mean time, had 
been extinguislied, and could, therefore, now be investigated 
dose at hand. The storms and waves combined to destroy the 
newly formed island ; and, in the following winter, it entirely 
vanished beneath the sea. Hoffmann's geognostical labours in 
Sicily were concluded in Christmas by a voyage to the Lipari 
Islands, where he was detained for some time by contrary 
winds. Finally be sailed from Messina to Naples in February 
1832, after a residence of seventeen months in Sicily. 

He returned just in time to witness an eruption of Vesuvius, 
which commenced on the S2d February 1833. It was most 
fortunate that this eruption, on the one band, was considerable 
enough to afford a clear example of such phenomena, and yet. 
on the other, was so moderate as to admit of a very near ap- 
proach, which, if not free from danger, was at least not extremely 
perilous. The interest with which Hoffmann regarded the won- 
derful and classical country of Lower Italy, was immeasurably 
heightened by tbe information he had acquired, during bis ex- 
tensive and minute survey of Sicily, He looked with lon^ng 
eyes to Calabria, and to the Greek islands, whither so many 
temptations invited him, and where hia newly acquired know- 
ledge would have opened the most inviting paths. It wasonly 
the unavoidable necessity of returning to his oiiicial duties in 
his native country that forced him to make the ruins of Paestura 
the limit of a journey so replete with enjoyment. As, with a 
heavy heart, he tore bimnelf from Naples Jn the month of 
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August, he compared the light of Vesuvius to the fiery sword 
of the angel which drove our first parents from Paradise. 

He proceedtfd by sea from Naples to Leghorn ; and ihe gra- 
cious reception he experienced from the Grand Duke of Tus- 
cany, combined with the varied information he received from 
his numerous acquaintances at Florence, I*isa, and Siena, de- 
layed his departure till October. It was impossible for liim to 
pass ao near to the remarkable marble quarries of Carrara, with- 
out investigating them minutely. Thus the winter found him 
still in Upper Italy ; and it wa^ only when his researches were 
interrupted by the weather, that, about the new year 1833, he 
crossed the St Golthsrd, and found a first resting-place, on this 
sde the Alps, in the hospitable house of his faithful travelling 
companion (Escher) at Zurich. 

Hofimann was gifted by nature not only with a high order 
of mental powers, but also with a strong bodily frame, which 
his early campaign had rendered capable of great exertions. 
Already during his wanderings in northern Germany, his insa- 
tiable thirst for investigation, even of the most difficult country, 
had sometimes exacted too much from his great strength of 
body. He bad suffered from some severe falls ; and, in the 
hours of depression before his journey to Italy, he complained 
that his strength had begun to leave him just at the time when 
it was most required. Animated by the new prospects and en- 
joymenLv which the Italian journey presented to him, his mind 
gave wonderful support to his body. The necessity of seeing 
every thing with his own eyes, caused him to shun none of 
that exertion by which personal observation must generally be 
purchased. Although his bodily condition became somewhat 
precarious in Sicily, still he allowed himself no rest. The 
transition from the warm south to the cold north, is even per- 
ceptible in summer ; but it is much more so during a journey 
made northwards in the winter season. The passage of the 
Alps, performed in the beginning of January, completed the 
exhaustion. Hoffmann came to Zurich in a state of great 
weakness ; but a most friendly reception, and the most sympa- 
thizing care and attention, succeeded in restoring his strength 
so far as to enable him to travel to Heidelberg and Frankfort, 
and to reach BerUn about the end of March 1833. 
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Arrived in the Prussian capita), it tlid not for a momeDt » 
doubtful to him, that the regular life of an academic teacher, 
and the cessation from great bodily esertions, would perfectly 
restore his health. He slill retained his extraordinary profes- 
sorship at Halie, and had oiily obtained leave of absence for 
scientific purposes. The richer auxiliaries tor his studies pre- 
sented in Berhn by libraries, collections, and, above all, per- 
sonal intercourse with its men of science ; together with the more 
extensive usefulness he might anticipate as a teacher, made him 
desire to be removed to the university of the capital. This was, 
with some ditHcidty, accomplished ; and Hoffmann, in conse- 
quence of the improvement of his health, was enabled, during 
the summer of 1833, to prepare himself for commencing his in- 
structions in Berlin in the winter session of 18S3-4. The du- 
ties of hia professorship now absorbed his whole time and 
strength ; and all the incitements derived from the state of the 
science itself, all the ur;^nt persuasions of his friends, failed in 
producing a division of his time and strength, which should 
render it possible to come forward as a writer, while he per- 
formed his duties as a teacher, and shoidd thus enable him to 
render available, for a wider circle than his students, the fruits 
of his reMdence in Italy. But, liowever much he felt the ne- 
cessity of making public his observations, yet he regarded his 
duties to his hearers as more imperative, and delayed all other 
claims on his time to a future opportunity, which unfortunate- 
ly was denied to htm. But the result of tliese lectures was 
most successful ; it was his enthusiasm for the science, the clear- 
ness and perspicuity of all his demonstrations, and the wamith 
of his natural eloquence, which delighted thase who listened to 
him. Language flowed from his mouth like an inexhaustible 
stream ; a crowd of the most apt expressions stood ever veady 
at his command ; and to every one it became apparent, that he 
had real pleasure and satisfaction in communicating the truths 
of his subUme science, and in acknowledging the services and 
discoveries of others. In his hands every subject acquired fresh 
life and interest ; he invariably rivetted attention by the riches 
of his well-selected materials, and by the clearness and beauty 
of their arrangement. He obtained for his subject an unusual 
degree of interest on the part of his students, who seemed to be 
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hurried along by the zeal of their professor. His house was 
ever open to his pupiU; he gave up to tlicm almost his wh<Je 
time, and, whenever he found a fonduess for the subject, he 
used every endeavour to secure younj; votaries of the science ; 
although hia career as a teacher was short, yet assuredly the 
matured fruits of his exertions will be visible in time to come. 
Hoffinann's academical life at Berlin embraced but four ses- 
Bons : during the two winters he lectured uu [physical geogra- 

ly, and on volcanos and earthquakes ; and during the two 
•ummers, on geograpliy, together with fossils and hydrography. 
His deeply meditated plan was to extend his subject, so as to 
include general natural history, in order to unite with the suc- 
cessive epochs which indicate the history of the formatiou of 
our globe, tlie characteristic successive generations of plants and 
animals, and to pass from the original primitive inhabitants of 
the earth to those of the present time. 

The apparent signs of a progressive improvement of his bo- 
dily condition, unfortunately caused him to overlook how much 
in his case precautions were necessary. He expected especially 
much advantage to his students from tlie geognosticol excur- 
sions he proposed to make yearly, — at one time to the Hartz, 
and at another to the Erzgebirge. An expedition to the Hartz 
was proposed as the firs^t of ihe scries, and it was fixed for Au- 
gust 1835. Hoffmann felt himself indisposed in the spring of 
that year, but he considered the sensations he experienced mere- 
ly as the consequence of a want of such exercise as he hod been 
accustomed to for so many years during his wanderings and 
journeys; and he longed so much the more for a trip to the 
mountains. With this feeling of illness, and the desire for a 
cure, he went alone to the Hartz during the Whitsunday holi- 
days, in order to select the route which might prove the most 
instructive. A ma]), wiiich he intende<l should facilitate the 
ctmprdieDMon of the phenomena to those who luight accom- 
pany him, was already engraved ; but the excursion never took 
place. Wiiitsunday week, 1885, was remarkable for its great 
hest compared to the otherwise cold summer. Hoffmann, ac- 
customed to perform long daily walks, believed himself still in 
posaeflsion of sufficient strength for the purpose, and returned 
10 Berlin &tigued by excessive exertions during intense beat. 
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and depressed by this convincing proof of the diminution of 
hiti bodily strength. After this last efibrt, his vigour decreased 
with perceptibly greater rapidity. A hoarseness, which had al- 
ready been apparent in winter, was now aggravated ; and, with 
the bitterness of disappointed hopes, he himself confessed the 
urgent necessity of hastening to an end his summer lectures, of 
renouncing his proposed expethlion, and of betaking himself to 
a watering-place ; and, for this purpose, Ems was selected by 
his medicul friends. The autumnal weather was no longer fa- 
vourable for the baths; and, indeed, the internal disease bad 
by that time advanced too far to yield to such treatment. 
Much reduced in strength, and evidently in worse health than 
when he left Berlin, he returned thither. He still cherished 
the belief that repose, a carefully regulated diet, and the re- 
fraining from exertion of mind, would reinstate his strength ; ^ 
and this belief did not forsake him even when he became 
doily weaker, was confined to his room, was compelled to have 
recourse to the constant use of a sofa, aud finally became un- 
able to quit his bed. He regarded these signs of a gradual, 
but steadily approaching dissolution, as only the consequence 
of the unfavourable season ; and he was already forming a plan 
of waiting for the return of his strength, with the better weather, 
in retired summer quarters ; and of occupying his leisure time 
in preparing the account of his Italian journey. 

Since the middle of the summer of 1HS5, Hoffmann's friends 
had not been able to conceal from themselves the critical state 
of his health ; their hopes, that his vigorous mind might still 
succeed in supporting his body, diminished every day, and by 
the new year of 1836, they had entirely given up all belief in 
his recovery. His illness excited a widely extended sympathy, 
even in the very highest circles of society- His mind remuned 
serene and unclouded, even when bis voice had become hardly 
intelligible. He expired on the evening of the 6tb February 
183(), in the anns of his younger and beloved brother, who had 
not left him for three weeks. The opening of his body proved 
how strong the frame must have been which was so late of 
yielding to a complete destruction of the most important inter- 
nal organs. A numerous attendance of distinguished indivi- 
duals and mourning students accompanied his corpse, on the 
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10th February, to the beautiful cemetery of the Triuity, where 
BD iron cross dow indicates his grave. 

Friedrich Hoffmann's personal appearance was striking. A 
rery successful bust, by the master-hand of Ludwig Wich- 
rnann, has preserved the highly expressive features of hia coun- 
tamnce. His mind embraced, with ease and certainty, the 
most diversified subjects ; not only was hia attention drawn to 
natural phenomena, but also to manners and customs, manu- 
factures, &c., and these branches found in him an anxious ob- 
server and impartial judge. A desire for the enjoyment of 
nature, and an inclination for social intercourse, were leading 
features in his disposition. The letters he wrote home from 
Italy were peculiarly characteristic of his mind and dispositions, 
and were particularly interesting, even when treating of well 
known topics. A catalogue of his writings is subjoined to this 
brief memoir. Science has to lament his early death ; but as- 
suredly his contributions and exertions were great, compared to 
the shortness of his career. His life was varied and active . 
upon the whole fortunate, and even enviable ; he had not to 
wait for the approbation of posterity, but, on the contrary, en- 
joyed his fame during his hfetime. He possessed the friend- 
ship and regard of celebrated individuals of all conditions and 
occupations, both at home and abroad ; his memory is secured 
of a place in the history of science. 
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I Upon the Formation of Crt/stah in the CeUs of Plants. By 

I Dr F. Ukgeb. 

Some authors have erroneously maintained that the crystals 
which exist in plants are not to be found in the cellules them- 
wWes, but in the intercellular spaces. They may have fallen 
into this error from the feet that these groups of crystals are 
xmietimes so voluminous that they very much disturb the cell, 
and give it a bulk of at least six times its natural size. In ge- 
Dcral, these crystalline cellules contain no other organic sub- 
stances, though I have found in the Piper blandum crystals, 
mixed with numerous grains of chlorophylls, within the same 
oell. Meyen was the first to discover these crystals in the epi- 
dermic cellules, for, previous to his time, it had been supposed 
tilat they were confined exclusively to the parenchymatous cells. 

MTo the two plants, the Maranta Zcbrina and the Tradeaeanda 

rMicolor, which he pointed out as presenting this peculiarity, \ 

■ ttD now add a third, viz. the Goodyera reptns. At the same 
thne, it is true that it is usually in the parenchymatous cellules 
that these inorganic bodies are found. They appear in all the 
(fivisionaof the vegetable kingdom, from the simplest algfp fA'b.T- 
toc muscnrum, Cwiferva crystalllfcra) to tlie highest organized 
tegetables. It seldom happens that only one crystal is found 
in the same cellule, though this peculiarity may be found tn 
the Papynig jiuliquontm and the Ficus BcngaJensis ,- but much 
more frequently, even in the plants we have named, each cell 

Imncains many. In those plants which have aerial cavities, the 
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so Dr F. Unger m the Formatim ufCdU h\ Plants. 
crystal cellules are often free, and jiroject in the interior «f 
these cavities ■ and this is especially true of the acicular crystak, 
as M. Mcyeii has demonstmted in his Phytotoiny ; and I have 
also observed it in the starry like crystals of the Myriophyllum 
tpicalutn. The existence of crystals seems to be connected with 
liie cells containing fecula, and such like substances, such as 
resin, chlorophylle, &c. The vascular bundles, on the other 
hand, seem to have no apparent connection with the cryEtalline 
formations. 

We shall first attend for an instant to the form of these crys- 
tals. This, their great minuteness makes it very difficult to 
determine, for nothing definite c^n be stated on this point, if 
we cannot determine the angles which the different surfaces 
make with eacli other. To effect this object, M. Raspoil 
has invented his microscopic goniometer; but this instru- 
ment is too difficult to manage, since the Umils of its errors may 
be less than the differences which exist between the different 
vegetable crystals. This will easily be conceived, if we re- 
flect that the largest crystals which I have examined were 
not longer than 0,11 of a Vienna line; and a great number 
were only 0,023, and smaller than this down to their being in- 
finitely smalt. The results which I have obtained on this point 
perfectly agree with those of M. Raspail. I have given Bgures, 
as accurate as possible, of the crystals I found in the following 
plants, viz., F'lcus Ben^aUnsii, Maranta zebrina, Mttsa para- 
disiaca, M. coccinea. Yucca ghriosa, Slrelitzia reglna, Pap^ 
rua antiquorum, Tritoma uvaria, Ahe pulchra. In these v^e- 
tables, the crystals are isolated, or at all events free in the inte- 
rior of the cellules ; often, however, they are grouped , and even 
soldered together, as may be observed in many Rhubarbs, also 
in the MijriophyUum apkaium, Herniaritt glabra, Mercurialia 
perennia. Viburnum Lantana, Cactus pendtdus, and the Caia- 
dium nyruphfte/bliwn. 

The chemical examination of these bodies does not present 
fewer difficulties than the determination of their physical forms. 
Buchner, Schiibler, Saigey, De la Fosse, Nees d'Esenbeck, and 
Baspail are the only individuals who have engaged in the in- 
vestigation. Their bases appear to be lime, magnesia, and 
more rarely, silica. With them the carbonic, oxalic, phospho- 
ric, and tartaric acids combine. The process which I employed 
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difiered from thai of Raspail. I first allowed the crystallifer- 
ous tisaue to digest in diluted nitric acid ; I then filtered, and 
added ammonia ; I collected the white precipitate which was 
then thrown down, and heated it on a platina dish. Its effer- 
vescence proved the existence of some vegetable acid, probably 
the tartaric or oxahc. 

The author subjoins, somewhat incidentally, some observa- 
tions upon the latex vessels, in connexion with a figure which 
accompanies his memoir. Their purport is to the following 
effect. These vessels, described by Schultz and Meyen, are 
altogether different from the vasn propria^ as M. Mohl has 
proived. They also contain a juice which is much more mud- 
laginouB in its composition, as well as resinous and gum-resi- 
nous substances. The vasa propria constitute a part, so to 
speak, of the vascular bundles, and probably discharge an im- 
portant function in the movements of the juices. The /atex ves- 
telt, on the contrary, never accompany the other vascular bun- 
dles; they are invariably separated from them by cellular tis- 
sue i and develope themselves by the anastomoses of many cells 
placed end to end. In fact, they appear to me to belong more 
to the cellular than to the vascular system. In one of these fi- 
gures the author has represented these nascent vessels as they 
appear in the pith of the Ficiis BcngalenaU. Here ihey are 
quadrilateral cellules placed end to end ; nor do they differ 
from other parenchymatous cellules, unless it be fhat they al- 
ready contain a great number of those roundish granules which 
form the greatest portion of the latex. This mode of formation 
u in perfect harmony with what we obsene concerning the Tt- 
mation of other organs, such, for example, as the spiral vesstis, 
irhich are nothing more than anastomosing cellules placed end 
to end. M. Unger has never hitherto been able to determine 
aoy movement of the latex, and he purposes soon to prosecute 
■_ the investigation of the subject, 

^^B On ihe Classification and Antiquity of the Cheiroptera. By 
^^V M. de Blainville. 

^Hf M. DE Blainville lately read to the Academic des Sciences 
^^khe result of his researches concerning the antiquity of th 
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Cheiroptera, or the aDimsls of the Bat fnmil y,oii the smfaccof At 
uarth, premising preliminarv observations on thescientilic liiBtnry 
of the subject, the principles oftht:irclas^6cation, and their pre- 
sent geographical distributioD. This memoir is extracted from 
ft work the author means speedily to publish under the title of 
" A System of the Animal Kingdom, founded upon the whole 
orgBniKattoD, and its functions, as inferred from the esternal 
cliaractera." Each great genus of the Linnean system will ihoa 
be brought under review, and the fossil species, as well as Ae 
existing ones, will be considered. We shall now present an 
epitome of this essay, whence it will appear, how, in the pro- 
jected work, M. (le BlatnviUe proposes to investigate enrj 
group of the animal series. 

The Bat is denominated by the Greeks Vuxn^c. and by die 
Latins VespertUia ; and both of these appellations designate it 
better than that of Jvis Sorer {flying mouse), of Oixma 
Muaaraigne, of SouHs-Chauve (bald mouBe), or, finally, of 
ChanveSoiiris, now the general French name. According to 
M. de BlaiuTtUe, this unfortunate denomination, which gives l» 
Uie bat a kind of equivocal nature, is to hv considered as tbc 
cause why naturalists liave not assigned to these animals their 
proper place, according to their nattiral relations ; and hence he 
prefixes the scienlific history of thrse animals. He then poiota 
out the arrangement in which he presses to place them, both 
as it regards their genera and species. We shall allow hin, 
in his own words, (o explain the principles which have regu- 
lated liim. 

As by a natural methodical arrangement is understood som^ 
thing stable, which reposes on the existence of an animal aeries, 
and in which, therefore, there is nothing arbitrary, it is clew 
that the zoologist only attains this object when the first species 
of a group is that which most nearly approaches the last of (Jw 
preceding group, and when the last is that which is the least r^ 
moved from the first of the succeeding one. It hkewise foUowa, 
that when these two points are determined, the intermediate ar- 
rangements follow as a matter of course. Now, what essenHally 
constitutes a hat, or rather the group of the Cheiroj)tera, the 
first order of the camivora, is, tliat they fly more tM- less, that 
tliey may procure, and often thut tiiey may pursue tiieir prey. 
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and consequently, that tbcy have a certain more or less striking 
disproportion among their members, and especially that of the 
anterior ones, compared with the trunk ; and, secondly, that 
tbey are more or less carnivorous, and consequently have tha 
dental apparatus more or less fitted for this purpoKc, or in other 
words, have the molar teeth closer together, more nunierouH, and 
bcoet with sharper tubercles. The regular arrangement of the 
bats in a Geties, then, must be founded, first on the degree of 
the dewlopnient of the cutaneous expansions which enable them 
to By, and of the parts which sustain tlieni, as the anterior ex- 
tmuities in general, and their digit* in particular, also the tail) 
which, by being prolonged more or less backwards, uid beyond 
tbe feet^ enlarges so far the interfemoral membrane. Iiecause, in 
^1, it unites the posterior tnembers. Thus, in this point o£ 
WW the first species considered will be those which, in propor- 
tiou to the si^e of the body, have the smallest flying apparatus^ 
and mlso the smallest tail ; and the last spcdes will be those in 
which tbe flying apparatus attains its greatest development, af- 
fecting in the same way the bony machinery connected with it. 
Tbe second portion of the organization of the Cheiroptera* 
which will assist in determining their natural methodical ar- 
rangement, is tlie state of the dental system, as it is found 
flaore and more carnivorous and insectivorous. Now, this cha- 
nuter is determined, in general, by the presence of a greater 
number of teeth, and especially by the more acute arrange- 
ment of the tubercles upon their crowns. Hence a degree 
of importance which progressively increases from the incison, 
—which exhibit many variations, not only in their number but 
in tbeir form also, according to age and species, and to such an 
extent that they may quite disappear, — to the canines, — which 
are never wanting, but are more or less developed, — and espi- 
cislly to the molars, which must be studied in tlie most mi- 
nute manner as to their number, their relative proportions, and 
also the number and proportions of their tubercles. After the 
minute study which I have directed to this portion of the dental 
■ystem of the bats, I may mention I have only hitherto found 
five combinations, to which we may attach the names which 
M. f . Cuvier baa attached to several. 
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1st, I as in the Scotopbilns (j + 5) 

2d, J Serotinoid (J + i) 

3d, J Noctuloid (] + 1) 

4th, g Serai-Murinoid (I + I) 

5th, g Marinoid (J + |) 

The consideration of tlie nasal concha, which is quite want- 
ing in some species, and is most singularly complicated in others, 
as well as that of the auditory concha, equally remarkable for 
the various degrees of its development and complication, aSbrd 
much more secondary characters in the natural arrangement of 
the bats, although they supply admirable characters for the dis- 
tinction of species, but their expression is often ditficult, even 
in drawings, on account of their shading away into each other 
in a way that is suflicientiv troublesome. 

The digital system of the anterior extremities especially, the 
tail, and tlie interfemoral membrane which it supports, consti- 
tuting as they do an important element in the manner of the 
bats' locomotion, in truth supply characters of much greater 
importance than the olfactory or auditory concha, inasmuch as 
they almost always run parallel with the characters drawn from 
the two parts already mentioned. 

Regulating himself by these suggestions, M. de Blainville is 
disposed to arrange the sub-order of the Cheiroptera in the fol- 
lowing method : — First, the Roussettes, as has been done by 
all zoologists, as those Cheiroptera that approach nearest to 
the Galeopitheci which terminate the Makis ; and as compre- 
hending the species which are by much the least qualified for 
flying, and are the least insectivorous, or in other words, the 
most frugivorous ; and at the other extremity M. de Blainville 
places the bats properly so called, as possessing the highest 
dermal development, the greatest want of proportion in the 
anterior extremities, and the greatest length of the tail 
and of the interfemoral membrane which accompanies it to 
the very extremity, whilst at the same time they possess the 
most insectivorous dental apparatus, passing thereby towards 
the small insectivorous camivora, and amongst others towards 
the moles and hamsters. 

The distribution of the species of the sub-order naturalljr 
flows from this arrangement. They are first divided into three 
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families, the Roussettesor MeganycUres, the vampires or PhyU 
bmycterea, and the bats or NormotiycUres. The first'family is 
formed of those which have the nose and ears simple, the two 
first digits or fingers complete, or very little deformed, with no 
tailorinterfemoral ligament, or with these parls very short; the 
molarB also are distinct and very simple. In the second ianaHy^ 
the first digit alone is complete, the molars are more or less 
iharply tuberculous, and they have the nose more or less com- 
plicated at its orifice. In the third family the nose is constantly 
ample. The species of Roussettes are then arranged by begin- 
ning with the common Roussettcs, which have the head and 
jaws most elongated, and terminating with the Cephaloles in 
which they are the least developed ; and between these are in- 
termediately comprehended the subdivisions named PachyaomOf 
Harpia, Hypodcrma, Cynnpterua, EponK^hora, and Macgrt^M 
gloMa, which being nothing more than successive shades of dif- J 
ilcrence without any influence on the manners and hahit%J 
not, according to him, have been adopted as distincl'l 
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The species of Vampires or Phyllonycteres, beginning with 
the Glosfophaga, and evidently passing to the Macroglossa of 
the preceding family, and finishing with the Nycteres, which 
approach very near to the Taphiens of the third family, are di* 
vided into three principal genera ; viz. the Stenodermu, whosftl 
tail and interfemoral membrane are still very short, as in the fa- ' 
.inily of Meganyclera, comprehending the sub-genera, Gtosao- 
\pkaga, Desmudus, Stenoderma^ which last includes the Dy- 
pht/Ua, Artiboeus, MadoUBus, and BrachyphyUa ; 2d, the 
Phyllostonia, whose interfemoral membrane on the contrary is 
very large, passing beyond the origin of the calcaneura, and the 
more Carnivorous species of which are still further divided in 
relation to their tail, which at first does not exist, and then be- 
GoiaeB longer and longer in the three genera of Phylloatoma, 
subdivided into Vampyrus, Monophyllus, and Mormoops ; and 
Sd, The Megaderma and Rhinolophus, subdivided into Rhino- 
lophus properly so called, Nyctophilus and Nycteris. 

The species of the Bats or Normonyteres, which are chara(>- 
terized by having a simple nose, and by the almost uniform ex- 
istence of a long tail, are, from the consideration of this append. 
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age, divided inio three sub-genera, viz, !»/, Noctilio, in whkli 
the tail is engaj^d only near its base, and is free above tfae 
membrane throughout the remaining portion, is distributed in- 
to the two sub-genera, Taphosous or Taphieri, and NoctiHo. 
SW, Molossus (E, Geoffroy) whose tail in the same plane as the 
membrane, is not accompanied hy it at its terminal portion ; 
md these may be subdivided from the consideration or absence 
of the small superior false molar, into Molossus, Cheiromelet, 
and Myoplera or Dysopcs. 3d, Vespcrtilio, whose t«l ib 
windly engaged quite to the extremity of the membrane ; tfns 
group is composed of the sub-genera EmbaUonura, Furia, moA 
Vesperlilio L. ; it subdivjiles Jlsetf into ScotirpfiiUu, Serotines, 
Noctuloides, and Murinoides, Plecotus, and N^ctiarcua. 

Having thus established the series of the Cheiroptersor fly^ 
log Insectivora, as serving to connect in an evident manner the 
Makis or the last family of the Primalta, with the moles and 
hamsters, which ought to commence the grand series of the 
Camivora, the author shews, in treating of their present geo- 
graphical distribution, that one of the branches of this 6iinily 
is confined to the hot countries of the old hemisphere, but that 
it belongs essentially to its insular parts, beginning in the Con- 
tinent of Africa below Cairo, and terminating with the lost 
of the Australian Isles : these are the Roussettes. Another 
branch, viz. the Stenodenues and Phyllostomes, compensate, as 
it were, for this, and in fact are only found in South America, 
whilst the remainder of this branch belongs exclusivdy to the 
ancient Continent throughout. These are the Mcgadermes and 
the other Rhinolophi. Finally, the last branch, that of the 
Bate, is found in every part of the world, and ascends farthest 
into the Arctic regions ; but only certain species of the genss 
Vesperlilio properly so called, and a single species of Molossus, 
are found in Southern Europe, and there is also but one spe- 
cies of Nycticoecus. 

Passing now to the antiquity of the Cheiroptera upon llw 
smfftce of the earth, M. de B1ain\'ille shews us that in the writ- 
ings of Moses, bats are numbered among the impure aniniak 
w4iich the Israeh'tcs were not to eat ; and that, in hieroglyphics, 
they are employed to indicate a nurse or mother suckbng her in- 
finl, Sec. At the same time, it ought to be remarked, that 
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I ancients have not left us any mooument which expressly repre- 
sents any living animal of this family, unless we put t]own to this 
account the figure which they frequently give of the Harpy, 
which, in reality to a considerable extent, resemblefiit. But if 
bats have thus left no traces of their existence upon the surface 
of the globe, except in the writings of man, it is very dilTerent 
in the successive layers of the crust of the earth, or in what is 
MmaUy denominated the fossil state. Without particulitrly 
nnimerating the different discoveries which have been made on 
the point, during the century and a half to which the attentioa 
of naturalists has been directed to this subject, we shall only 
notice that he sums up, nearly in the following terms, our pre. 
sent knowledge of fossil remains of the Cheiroptera. \st. Ani- 
mals of this family existed before the formation of the middle 
tertiary deposits of the northern or European countries, 
since undoubted remains are found in the gypseous formaticn 
in the neighbourhood of Paris, ^ly. These bats were pro- 
^Aidlly contemporaneous with the Anoplotherium and the Fa- 
^HjRAherium, as tiieir bones are found in a similar geological 
llfonticpn- ^ly^ They have continued uninterruptedly to exist 
from tliat time to the present day, and that throughout the 
whole of Europe, because their remains are found in the dilu- 
liura of caverns and in osseous breccias. 4^/y, That these 
very ancient bats do not differ much, if indeed they differ 
at ail, from the species which are now living in these same 
countries. Henee it may bededuceil as a legitimate result, that 
the cooflitions of existence which are essential to them now 
were the same at tliat epoch, more or less distant from the pre- 
sent time, and, therefore, that there has been no considerable 
change in the totality of the circumstances, or at least these 
changes must have been in the last degree insignificant, and in 
litnits aS variation such, that the marUna and minima oscillate, 
as they now do, without any appreciable influence upon of^a- 
ulzed beings. 

M. (le Blaiiivllle concludes by giving us a syjtopsis of the 
arrangement of the f^'nera, including the principal species ; but 
what we have said above may suffice for the comprebensioB of 
his classification. 



On the Propriety of Forming National Casting EstahlUhmenU, 
with Observationi on the Improvements which would result to 
Scieitce, Literature, and Taste, hy the adoption of such a 
measure* By C. W. Wilson, R.I.A., and A.S.A.+ 
(Communicated by the Society of Arts for Scotland.) 

Amongst the various subjects which occupy the public 
mind, there is no one more interesting than that of the nature 
and extent of the encouragement which an enlightened go- 
vernment should afford to the Fine Arts. 

■ lUad before the Societj of Arts, 38ch Mitch 183S. 
-f Beporl of tbe CominiClee of tbe Society of Arts a[ipointed at the Meet- 
ing SSth March 18»a 
tFednadai/ Jprii 4. — Present: — Sir Thomu Dick Lauder, BnrL; Sir John 
Bobison i Mr William Fraser; Dr MicUgm, Convener. 

The Committee lo whom was referred the communiratlon bv Charlea Wil- 
Min.Esq, Il.I.A-,and A.S.A.,"Od tbe Expediency of Forming Nationtl 
Eitablishments fur Moulding and Casting Works of Art," read at last Meet- 
ing of the Society, baring heard Mr Wilson in further explanation of the 
object proposed, beg lea re to repeat, — Fir«t, That It appears the furmation of 
such esUblisbmenti in this country was suggested by Mr Andrew Wilaon, 
the author's &thcr, now residing in Italy, and well known as a distinguished 
artist and man of taste, in a cammunication made to the Board of Trustee* 
Ibr Mtuursclures in Scotland in the summer of 1837- 

Second, That the olyect proposed in Mr Charles Wilson's communication 
is deserving of the warmest encouragement and support of the Society, as ca]> 
culated, by the facility it would afford lo the diffusion throughout the coun- 
tfy of the purest models for emulation and instruction, to raise tbe taste, and 
improve tbe execution not merely of artists, but of artisans and manufaclu- 
ren; and at tbe same time to elevate the standard of public feeling, and 
create a demand for works of a superior class in every department of indus- 
trial art. 

Third, That, impressed niih these feelings, and with tbe convicliou Uut 
Ibis great iiational object can be fully attained only by the fostering aid of 
government, the Committee earnestly recommend that the Society of Arta 
should co-operate in every means for its advancement. 

Fourth, That In furtherance of its success, the Society should addreai s 
Metnonnl to the Lords of Her Majesty's Treasury, praying their support 
■nd encouregeraent of the meaaurei with the expression of their confident 
hope, that in the event of a national establishment being formed in London, 
it« benefits may be extended by the formation of a branch institution in this 
rountry, where casta may be obtained by native artists and artisans at a r«K- 
aooable rale, and free of the cost of transport from moulds made In London 
from the finest casts in the Metropolitan establishment. FifUip 
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In examining this interesting question, and in devising 
means by wtiicli the arts may be fostered, encouraged, and di- 
rected, we are bound to study the hiatorv of the art in past 
ages in different countries ; and by a consideration of the means 
by which it attained excellence in these, and a comparison of 
Ihe different degrees of perfection observable in the various 
schools, the works of which are in high repute, we may arrive 
at some Eatisfactory conclusion as to the best means of encou- 
raging the different arts of design amongst ourselves. 

The schools of the Continent which have flourished at diffe- 
rent periods are so numerous, that a full consideration of the 
■Deans by which they arrived at distinction would extend our 
inquiries beyond a reasonable compass. However important such 
an investigation might be, we must at present confine our obser- 
VAtions within as brief a space as possible. We shall therefore 
be contented with alluding to four well known schools, — the 
Roman, Florentine, Venetiart, and Flemish. 

The history of art proves that the patronage which was af- 
forded to the principal artists of these distinguished schools^ 
iras of the most munificent description. Popes and other ao- J 
Teragns, princes, nobles, and the wealthy of every degre^!! 
UDlted to encourage art, and to honour and enrich its profcit-" 
son. The effects produced by a liberal and enlightened patro- 
nage of the arts in different countries, were the full develop- 
ment of native genius, and the attainment of different degrees 
of perfection in each of them respectively. As the four schools 
above mentioned were all powerfully and extensively patro- 
nised, a comparison between their respective merits, may lead 
to important conclusions as to the best means of fostering art. 

Fiftb, That Ibe eatnblishment In tbis country may be advantageously 
fiMCtA under Ihe tu peri □ ten dence of the Board orTniateesfar Manu&cturei 
in ScttllBnd, to whose taste, judgment, and liberality, the public are indebted 
for Uie admirable en] let; tioD ofcaits in the Gallery of their Academy, mil for 
the free admiasion of all claaaea of the coimiiunity. 

Finally, Tour Committee are persuaded that Ihe formation of national 
eftabliahments for moulding and casting works of art, conjoined with the free 
admiiaion of the public to many of the muaeumaand coUectiona ol'lliecoun- 
trv, which they Iruat will be still further extended, would materially tend to 
nise the character, and improve the social qualitiea and condition of all clasaes 
oTttie people. David MtCLAOAit, CommtMr. 
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Although patronage thus led to the full development of ge- 
nius, yet the paths followed by the various schools were widdy 
different, and it is to this Jaci our attention must be turned. 
We perceive that patronage will effect a certain object ; but 
that it will create a school of art distinguished for qimlitiea of 
the highest description is another question. By a glaoe^ a 
the history of the four schools we have chosen, this question 
may be settled. 

Does a school of art exist, distinguished for qualities with 
regard to the merit of which all competent judges agree ?— un- 
questionably. The Italian, the German, the Frenchman, and 
Englishman, each differing materially in opinion with regard 
to which is the true path in art to be followed, have no diffe- 
rence of opinion with regard to the superior excellence of the 
Roman and Florentine schools^ If all agree as to the merits 
of the great masters of these, we find considerable diversity of 
opinion as to those of die Venetian and Flemish, especially the 
latter ; these last, however, are placed by common consent in 
a lower grade tlian those of Rome and Florence. 

It is quite unnecessary on die present occasion to inquire in- 
to the nature of the qualities which give the Roman and Flo- 
rentine schools so pre-eminent a place in our estimation. When 
we consider that the masters of these schools were surrounded 
by some of the finest works of antiquity, many of which were 
discovered in their time ; when we reflect that they studied them 
diligently, and when we read in contemporary hi^itorians of the 
effect which such studies had upon their works, we feel that 
they owe the sublime excellence for which they alone are dis- 
tinguished amongst modern schools, to the inspiration which 
the genius of their authors derived from the study of the im- 
mortal productions of the Greek chisel. Much as we may ad- 
mire the exquisite powers of painting exhibited in the works of 
the Venetian masters, we cannot claim for them the same 
greatness of design, and poetry of conception, which so much 
overpower us with admiration when regarding those of the mas- 
ters of the Roman and Florentine schools. The possession of 
dexterous manipulation in painting, for which the Venetians 
were remarkable, is too often apt to mislead the judgment, and 
consequendy, we find that it contributed to the degradation of 
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tliA' art with them, as well tn elsewhere. We caauot, however, 
refuse tbem an equality with their great rivals in beauty aod 
hannony of colour. We must even concede to them, that ow- 
ing to their system of painting, the^ excelled them in bril- 
liaocy ; but we must again repeat, that in sublimity, poetical 
&ding, and all the qualities which touch the soul, they must 
yield the palm of superiority to their great competitors. Non» 
of the beings they represented rise in a great degree above the 
nature they studied, and their drawing is often incorrect. 

The cause of this will be obvious to every one : the VeoetiaA I 
painters had no upportuoily of prnperly studying the ontiqiw^ J 
and of purifying their design by such models ; they indeed a 
bered to the nature which surrounded them, with a degree of l 
rtnctnesa which frequently rendered their worlds incongruous [ 
ibe costumes of their own timea being applied to subjects laka 
firan ancient history. 

The Flemish school now comes to be considered, and it muw 
be {daced on a level greatly tower than that of Venice. It i&a | 
glaring example of the disastrous effects which may result I 
art from inattention to its higher principles. Possessing a ge- 
nius, equal to any, perhaps, of thoae uf the great Italian ma»- 
lets, having a fertile imagination, and unequalled powers of 
execution — Rubens — the great head of the Flemish school, con- 
tributed to the corruption of art and taste. His design is the 
very reverse of that which, by common consent, is held to be 
the only true model of purity ; he copied the coarse and vulgax 
nature with which he was surrounded, llis works are a proof | 
that, when uninfluenced by the principles developed in Greek I 
art, powerful genius, altbouj^h stimulated by the must extend- j 
ed patronage, cannot rise above the surrounding level of natifc' ] 
ral objects. 

These brief observations having now been made on the ge- 
neral cliaracteristics distinctive uf peculiar schools, and one pre- 
dominant cause haviiig been assigned for the superiority of the 
two former of these schools over the two latter, we consider it 
UDOecessary to notice any of a lesser importance; the argument 
that this is the primary cause of this superiority, is that with 
which we are at presint chiefly cuncerned. The inspiration, 
the fioul-begattcn ciualities, distinctive of Greek art, are equally 
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evinced in the productions of the Roman and Florentine mat- 
ters; their art addresses the intellect. The Venetian school 
has been mentioned as deficient in the higher qualities of art, 
from the taste of its masters not being purified by the study of 
classic models; and Rubens has been prominently noticed as s 
strong instance of the errors genius may commit when unfet- 
tered by, or ignorant of, those rules which guided the taste of 
the Greeks in their immortal productions. 

We may be allowed to glance at the influence of classic taste 
on all the arts of Italy, and at the results of the absence of this 
influence, especially in our own country. A traditionary taste 
existed in Italy, even in the darkest ages ; it is evinced in all 
the productions over which art exercises control, in the paint- 
ings, in illuminated MSS., in the ornaments on coats of mail, 
in the utensils of common life, whether in metal or in other ma- 
terials ; and this traditionary taste derived from happier times, 
prevented in Italy the perfection of the universally spread 
Gothic architecture. When the discovery and study of an- 
cient works led to the restoration of the arts, the Italian mind 
reverted with facility to tlie only true path in painting, sculp- 
ture, and architecture ; classic taste re-asserted its sovereignty. 
After a time, art declined in Ilaly; an unhappy craving for 
novelty, and an insane desire of originality, corrupted it and 
utterly perverted taste. The example of the great masters was 
forgotten, and the precepts manifested in the works of the ati- 
cients neglected. 

The success with which the arts were cultivated in Italy, 
exciting the admiration of foreigners, Italian art spread over 
Europe, and Italian artists were induced by prospects of high 
reward to visit foreign countries. These artists brought a 
style founded on the classic, to countries where all the existing 
examples of art were Gothic. It was quite impossible that the 
new style could eradicate ideas, associated with every monument 
of national importance, and accordingly the result was a mix- 
ture of styles utterly opposed in principle, which it is to be re- 
gretted has now many admirers, and still more unfortunately 
many imitators. 

The absence of those pure examples, which in Italy pointed 
out the true path, and as long as they were studied kept art 
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ID it, is the certain cause why taste erred so gre&tly in every 
other Kuropeun country. 

In EnglaDd, we find^o trace§ of classic purity of taste, ex- 
cept in its architecture. Foreign professors of the sister arts 
imported the bad taste prevalent on the Continent, and nothing 
c*a be more melancholy than a retrospective glance at the state 
of our national art, till the period when it awoke to u better 
existence in the middle of the last century. But even then the 
art adopted as a model, was not that of the highest schools, and 
it cannot be asserted thnt what is termed high art has ever 
flourished amongst us. The Venetian and Flemish schools 
have exercised a fatal influence over us, and wliilst we have 
many artists remarkable for their powers of colour and chiar* 
otcuro, we fear that we cannot boast one great historical 
painter. 

Let us look back at the history of every thing connected with 
art ID the last century ; for instance, the costumes on our stage, 
and the various products of our national industry ; and we may 
reflect with a feeling of shame on the ignorance and want of 
taste displayed. 

£ngli$h sculpture should have been mentioned before the 
ficnvgoing paragraph, but its history brings us to a new era. 
The degradation of this art is painfully evinced in our Cathe- 
I drals. When classic art, however, became more an object of 
k study, sculpture rapidly rose ; the Elgin marbles have contri- 
buted immensely lo its improvement, and sculpture now takes 
a prominent place amongst our arts ; adding yet another to the 
niany proofs of the advantage of studying and being guided by 
classic models. 

In the late Parliamentary inquiries instituted regarding the 
Mate of the industrial arts in England, numerous witnesses e\a< 
mined by the committee attested the superiority of French 
taste in ornamental manufactures, and this has been chiefl)' 
attributed to the number of schools in France for the education 
<rf mechanics in the arts of design. The excellence of the 
models and of the examples set before the pupils has also been 
dwelt upon in evidence ; and this is of great importance, as we 
know from the history of art, that schools may exist which do 
nothing but propagate bad taste. The taste in French ornu- 
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mental design is chiefly lo be attributed to the adherence of 

French workmen to models of the most tasteful dcscriirtion. 

After the Italian victories of I'rance had filled her palaces 
with monumenls of ancient art, these effected a revolution in 
her taste, as complete as that which had previously taken plmx 
ja her government. French art was then clad tn an imitatkm 
of the garb of that of classic times. 

At the last peace, France restored her ill-gotten spoils to the 
original proprietors ; but the French Government fwrcdvinjf 
the benefit which had resulted to art in general from the pos- 
session of these munnmenls, determined that, although the origi- 
nals were lost to France, faithful copies should he preserved ; and 
that the whole country might benefit, and that those who oouM 
not visit the capital might have an opportunity of seeing pure 
models, an establishment was funned in Paris, where, a plenti- 
ful stock of moulds being accumulated from the best statttes 
and other sculptures of antiquity, the whole of France has been 
supplied for years with casts at a comparatively cheap rate. 
The advantages of such a plan being amply demonstrated by 
the result, the French continue adding immensely to their c<J- 
lection of moulds, both of statues, has reliefs, and architectural 
ornaments. In 1836 they spent in Florence atone, the great 
sum of 14,000 dollars, equal to L.Slll Sterling or thereabouts. 

The artizan, when lie wants to aid his invention, can easily 
procure from the Louvre, at n cheap rate, such classic models 
AS suit his purpose. The advantages to artists of procuring 
casts of statues, Sic, from the very best works of antiquity, are 
obvious. Schools are rapidly supplied, — private dwclhngs are 
decorated with casts, — the constant aspect of such mod«)s 
amongst a people highly civiHzed, and whose minds are in an 
active state, must conduce to the disneniination of taste. 

The importance of good models to the welfare of art, and to 
the general diffusion of taste, is a simple truth which does not 
require so many pages to prove ; yet, plain as this truth may 
appear, no pains have been taken to place such models before tht 
British public : on the contrary, our national collections ha»€ 
been shut against all but the wealthy, by the extravagant fee* 
demanded at the doors, and even in ihoss cslabliBbmcntG lo 
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wfaich the public hate been tsrJily odniitttil, tin- doors are for 
ihe most part open only for a puitiori of tlie week. The asser- 
Uaa that tlie promiscuous atlinisaion of all cla&Kes would lead 
to tbe destruction of the objects exhibited has beeu triuin- 
phantly refuted by a happy experience, — witness tlie conduct 
of iftose who visit the British Musetiui, and, ^nce the fine gal- 
lery belonging to the Board of Trustees in Edinburgh baa been 
opened, hundreds of every class have visited it ; yet, »o earful 
are the visitors of all ranks, that no injury has been infticted* 
■od not even an accident has occurred. 

Tbe want of proper models has long been felt in England, 
and often eomplained of. About the j-ear 1T70, his Grace the 
Dolte of Richmond opened a i&inall collection of casts to nrlista, 
f^Mcagerly availed themselves of such an opportunity of study. 
Tbe ocdlection of sculptures in the Brilish Museum has beeu a 
prodigious benefit to art, but ibis benefit is almost entirely con- 
fined to London ; few students from the provinces can afibrd 
to TJait the metropolis, and, as a means of generally difTusing 
taste throughout the country, museums in London are of little 
•rail. Provincial galleriea must be opened ; meritorious efforts 
are making in this way, but the difficulty of procuring casts 
ttdly impedes these efforts. 

Dr Waagen, in his evidence before tbe late committee, says, 
" Tbe best way of forming the taste of the people is by tbe es- 
tablisliment of accessible collections of the most remarkable 
monuments of antii]uity and of the middle ages. In tbe capi- 
tal of the coimtry there shoidd be tbe chief collection, but it is 
injurious when all is ceirtralieed and confined within the capi- 
tal -, it is also useful, as is partly the case in France, and it is 
intended to be so in Prussia, to establish subordinate collections 
in the principal towns in the coimtry. The principles upon 
which such collections should be formed are the following ;— 
the monuments of the best periods, both of ancient and modem 
art, which are too eMensive and too costly to be possessed by 
private amateurs, should more especially be placed in a public 
collection. Collections can only propagate taste and art in a 
nation, when every man can daily and hourly find free access 
to the collections of art," Many witnesses before the late com- 
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mittee testify as to the difficulty of procuring good models, and 
there is but one opinion as to the propriety of establishing local 
galleries containing fine specimens of art, which would benefit 
not only the fine arts, but also those wliich may be properly 
teruied the industrial arts. We may also advert to the difficuK 
ties which our artizans find in procuring good models — diffi- 
culties which would vanish were an establishment formed where 
fac-similes could easily be prociued of the very objects which 
have rendered foreign taste sujicrior to our own; and, when we 
consider that the taste of an individual is oflen Jixed by Jirst 
impressions, we must perceive how necessary it is to fill the 
country with good models. 

When we reflect how little opjwrtunity our artizans have of 
seeing good models, and how lung they have been accustomed 
to derive their ideas in art from those of a most imperfect de- 
scription, we cannot wonder at their deficiency in taste. At 
present our artizans are almost entirely obliged to have recourse 
to prints when they wish to design. Prints give a very im- 
perfect idea of the graces of execution, and are besides so costly 
that few designers can afTurd to purchase them ; designs are 
made up from scraps, and thus absurd mistakes are often com- 
mitted, notions of unity of stylo and propriety of oniament 
being imperfect, incongruous mixtures are made and orna- 
ments misapplied. By tlie importation of casts of entire de- 
signs, the artizan would have an opportunity of studying the 
free artist-like execution of such models, and he would also 
learn to appreciate and understand propriety of design. 

When we look back to times not long past, we find that the 
interior decorations of dwellings were then much richer than 
they now are; we find roofs, halls, staircases, &c., ornamented 
with stucco-work, and traces of good carving and ornamental 
painting. These works were chiefly executed by foreigners, 
who had learned these arts in their native countries. Foreign- 
ers are now seldom employed in this country for such purpose^ 
and as we have no artizans who could execute the designs of 
architects were they to overstep certain limits, our mansions 
are mostly finished in a plain style ; and when attempts arc- 
made at a superior style of ornament, the expense becomes 
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enormous — such is the difficulty of procuring workmen. The 
cure for this, as in all branches of commerce, is to create com- 
petition, and this will be effected by the education of workmen 
in schools; and that their tastes may flow in a proper channel, 
the purest models must )>e set before them. 

Enough, perhaps, has been said to prove the necessity of the 
introduction of good models, and a government which wisheii 
lo encourage art and ameliorate taste, cannot do so better than 
by such means ; all experience gathered from the history of 
art proving, that where tlie best models have existed, schools of 
the highest character have been formed : and we may antici- 
pate that, by the introduction of like models into this country, 
and their being placed in siiitations accessible to all, taste and 
art of every description will be purified and improved, and a 
necessary consequence must be, the extensive and well-directed 
pfitronage of art by a wealthy and tasteful people. 

It is not necessary to dwell longer upon the great benefits which 
must ensue to our native art from filling the country with the 
£aest models of the art of the best ages : — the proposition is self- 
evident. Undertaken by government on a liberal scnle,' the 
project will certainly succeed, as by opening in London and 
the other great cities in Great Britain, extensive exhibitions of 
Ktatues, bas-reliefs, and ornamental casts of every description, 
there cannot be a doubt that all who require such models will 
study with eagerness, and that when they can do so they u'iil 
purchase the casts with avidity. 

The advantages to general education will also be great ; in- 
stead of the imperfect, and often absurd, ideas of the mytho- 
logy and arts of the ancients conveyed to our youth by the 
prints in the books they study, the facility with which sta- 
tues of the divinities of the ancients, bas-reliefs, their habits 
and customs, costumes and arms, and authenticated busts of 
all the great characters of antiquity, may be procured, will un- 
questionably greatly benefit our classic and other students, 
ameliorate their tastes by habituating them to the constant ob- 
KTvation of beautiful forms, impress them at an early age with 
love and respect for art, and give them a tenfold interest in 
their studies, A series of historical busts should be in every 
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college; and the nnpqualkd ctrfkction in the CnpitoKne Mw- 
•eara wnuld furnish casts of 9e\MTiI hundreds of the nioel di*- 
tinguished characters of antiqiritr- 

Thus the highly gifted though poor student wmdd have an 
opportunity of seeing and studying fac-similes of those foreign 
Hionuments of ancient art, which the wealthy alone can travel 
so far to behoM ; and to the advancement of art throughout 
the kingdon) and the improvement of our native school, would 
be added a general increase in classical knowledge and correct 
ideas of the andents, only to be deri%'ed from such monuments; 
—and thus taste, science, literature, and art, would be eqiiafljr 
benefited and extended throughout our happy country. 



Sitrvry of the Surftet of the Moon. By Wm. Beee and Dr 
J. H. Miidler of Berlin.* 

I. PhytioffKonif/ of the Moon's Surface. 2. SuppofUitious ArtAitec- 
rm^ Remains in the Moon. 3. Do Rirrrf occur in the Mook f 
4, L%mar Atmoxphere. 5. Conegminff name obstrra/ioiu whiek 
O f ipeiB- to indieate the eriitence if a Lmuir Atmotphrre. ^Non- 
AMfa»M n* cAr Moon of Clotub, Smu, Sfc. 7- Light and Cotoim 
af Hu Moom. a Phjfticat Rrmarkt t^nm t/ke Eclipte* ef Ao 
Moon and of the Snn, rrhfing yrmcipalhf to the ^/pettraneet 
tehieh tiir former luminary pret/eittM duraig iAcif iulerettimg 
phenomma. 9- On the effect oftht Earth's light V}um the Maoi^ 
10. On the Sleteorologieai ii^uenci- of the Moon. 

I. Phtjsiognomy of the Moon's Surface. — Even with the na- 
ked eye we may distinguish upon the surface of the moon, esp^ 
cially when full, many grey markings of different sizes, some 
of which are very conspicuously distinguislied from the more 
brilliant parts, whilst others gradually merge into them. Tile 
name of Seas was conferred on these markings by Hcvelius, 



* Tbe abore itrUi^le contting a, condensed i-ieir of mme of the tenKn^ Bmt- 
tiunt of tbe great watk lately publisliDd al Berlin, under tbe title of " Dcr 
Munil nach leinen kosmlachun und iadiviiluellen vechaltnissea Od. allgciii. 
Tergleichende Selenographle. Ncbst b lilh. Tut. gr. 4. Tan Wm, Beer and 
Dr J. H. Madler." Blbliotheque UnlvcrwUe, February and Afarch I113B, 
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without his intending, however.^to identify them with terres- 
Irial seas, but only because no better term of comparison oc- 
curred to him. Subsequent observations have more and more 
clearly demonstrated that these portions of the moon coidd not 
be entirely fovcred by u liquid; for they present ineijiiaUties 
of difTerent kinds, also a colour which is any thing but unifunn, 
»nd besides void hollows are ^en, as their shadows demon- 
ttrite. Hence, slthuiigh we ought not from these to con- 
clude in an absolute manner that there is neither water nor other 
analogous fluid on the moon's surface, nothing more is to be un- 
derstood by the word ifits than certain extended and greyish 
portions whiih appear somewhat lower, and comparatively 
more uniform than the brighter parts by which they are sur- 
rmuided. 

On that hemisphere of the moon which is turned towards the 
esrih, there are wily two seas, of moderate size, which are iso- 
lated and bounded on all sides, viz. the Mare CrU'mm, and 
the Mare ilunionim. The lurf^er ones, like the Mure Sere- 
aUoHs, are only partly defined : for not only are they con- 
nected among themselves, as are the great oceans of our planet, 
but they ore often likewise devoid of any decided line of d^> 
markation, distinguishing them from the brighter regions. This 
i> particularly the case with the sea Mirc Nub'tiim, although 
ury near the centre of the moon, and with the Occaniia proceU 
iantm, which is the largest within our view. At the same time, 
1 sHg^t difference in lustre may be observed, between the con- 
6guou9 parts of these different surfaces when viewed as a whole. 

It may be stated in general terms, that the grey portions oc- 
cupy nearly two-fifths of the visible surface of the moon. They 
exUt to the greatest extent in its eastern and northern portion*, 
and quite disappear in the most southerly part. HtHclius, as 
already staled, gave them the names of terrestrial seas ; but 
Riccit^ shortly afterwards introduced another nomenclature, 
which was founded ujwn the alleged influences of the moon up- 
on terrestrial meteorological plicnomena, and upon man's corpo- 
real and mental condition ; and this system, notwithstanding 
its abauniity, has lieen adopted. These names are now conse- 
crated by the usag': of more than two centuries, and they could 
not be altered without introducing much confusion. 
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We may admit it as probable, that there are regions on that 
hemisphere of the moon which is concealed from us,anaIogouB to 
those to which we have been adverting : for, first, a part of those 
which we see, advance to the very edge ; and again, there are 
two portions of this appearance, the one of which has been 
named Kaisiner by Sehroeter, and to ihe other of which, larger 
and lying to the north-west, we have given the name of Huntr- 
boldt, which only commence on the side of the moon which is 
turned toward us, and whose further limits cannot be difecovered* 
even at the epoch of the libration, of all others the most favour- 
able for its perception. 

The bright parts of the moon are almost always mountain- 
ous, and tiiese mountains sur|Jass the most elevated of the earth, 
if not in absolute elevation, at least in steepness. Sometimes, 
though more rarely than on oiirjilanet, we perceive simple ranges 
of isolated summits and small projections; but far more fre- 
quently we discover vast masses heaped together, widely ex- 
tended, and cut by deep transverse valleys. Occasionally, too, 
we observe rising up, pretty extensive portions of surface, form- 
ing a plateau, whence proceed many mountains of diflferent 
shapes, and at the side of which there exists a very high 
eminence, whose lofty escarpments descend perpendicularly 
even to the plain. The Apcnnine, which is the most remark- 
able mountain of this last description ( Randgehirge) has its 
summit as high as 18.000 feet; and it would appear from the 
treatise of I'lutarch, De facie in Orhe Lima, that it had been 
observed by the ancients. Towards the conclusion of the first 
quarter of the moon, it forms so marked a protuberance on the 
dark part of the disk, that it might possibly be distinguished 
by the naked eye. Besides these more common appearances, 
there are also observed upon the moon's surface lower moun- 
tain ranges, and hilly regions. Finally, there likewise exist, 
and in greater number than on the earth, mountains which are 
quite isolated, and which are endowed with every variety of form 
and dimension. Some of these exhibit themselves as ranges 
without any determinate connection ; and sometimes they form a 
regular circular zone round an enclosed space, which space is 
on all ddes connected with the exterior by lateral valleys. 

These circles of the mountains (Bergkriinze) lead us to very 
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rcmnrkable forms, which, both by thc!r nmiiber and Mze, and 
also by the very singular aspect which they present, never fail 
to produce astonishment in those who examine them with a 
powerful glass : Weallude to the Lunar Cra/trs. Theirgeneral 
type is the following. An elevated circular rampart, which, 
exlemally is nearly perpendicular, and internally is concave, 
surrounds a spheroidal hollow, which is usually below the level 
of the plane surface in its neighbourhood. Sometimes, in the 
interior of this hollow, mountains rise up which, notwithstand- 
ing their escarpment ami tlieir very considerable relative eleva- 
tion, do not at their summits attain the elevation of the ram- 
which surrounds them, and have no connection with it. 
lul this fundamental character is so variously modified, and 
these modifications are so differently associated with each other, 
and with the diverse forms of the mountains and the seas, that 
nur nomenclature appears meagre indeed when compared with 
varied richness of nature, although our distance from our 
iite prevents us from recognising many other differences.* 
'e can subdivide these forms according to their relative dimen- 
is, which reach from a diameter of thirty Gennan miles (of 15 
a degree), to the minimum space we can recognise upon the 
loon with our present instruments, that is about 1500 feet. 
The spaces surrounded by mountains of this kind which have 
the largest dimensions ( WaUcbene) rarely present a simple en- 
closure, hut more frequently a circular congeries of mountains, 
with projections which are sometimes exceedingly elevated ex- 
ternally. Their inner surface is sometimes plane, sometimes 
Wnvex, and most frequently studded with mountains and small 
chains of hills. Their outline usually deviates from the circular 
form, and sometimes exhibits something like great gates or 
lateral openings. It is in the southern portion of the moon that 
lese particular appearances are most frequently seen, and 
rimes they appear so closely crowded upon each other that 
circular form is forcibly transformed into a polygonal 

The annular mountains, properly so called (Rttiggebirge) 

' It will be remembered the miles in tbii article, whcnnototberwbe (tiled, 
•e Gemum ; a German mile = sbaut i.*i EagUah. 
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have a diameter wliich varies from 10 or 12 to fi or S 
Tlieir form is nearly circular. They exiiibit a conspicuous mar- 
gin, which usually delcrmines their outline. They are met with 
in nearly all possible; situations. They very oftea eshibit a 
central mountain in their interior, which is rarely connected 
with the principal and out^r envelope. The internal surface 
enclosed by some of these circular mountains is upon the 
same level with the exterior; and the encircling envelope pre- 
B?nt» something like gates of communication from the exterior 
parts to the interior. Frequently two of these mountains may 
be observed very near to each other, and very similar in form and 
size. This fact isof importance, as it indicates a common origin, 
whether we regard their nature or the epoch of their formation. 

In these annular mountains the elevation of the exterior es- 
velope has generally a dii-ect relation and correspondence with 
the interior hollow. The external slope ranges between a third 
and a half of the extent of the internal one ; and this has led 
Schroeter to imagine that were the envelope again levelled, 
it would precisely till up the vacuity. Were tbid demonstrated, 
it would explaiji how the equilibrium between the different 
parts of the moon is still maintained, notwithstanding the very 
great differences in their altitude, and this wmild also go to 
prove that it is to the ageucy of volcanic eruptions that we 
must attribute the appearances which are met with on the sur- 
face. Scbroeier has modelled some annular mountains; of 
these be has compared the projections with the excavations, and 
has often found a great similarity in the volume, though some- 
times there have been sensible differences. However, it is sfr 
suredly a very difficult matter in this point to reach any thing 
Uke certainty, more especially when we con«der the obstacles 
presented by a distance of £0,000 German milen in e.iactly ap> 
preciating all the physical dimensions of an annular mountain. 

No kind of proportion exists between die altitude and the 
diameter of these mountains, and it would rather appear that 
the smaller have the greatest absolute depths in their interior. 

These annular mountains and the analogous formations are 
found throughout every region of the moon's surface ; but they 
are more numerous and more closely connected with each other 
in its southern than in its northern parts. In this latter ragioa 
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«e should say that Khey occupied about one-eighth of the sur- 
face, whilst in the other ihev occupy one-fourth. There are cer- 
[ain districts, as for example one situated round the large spot 
called Tycho, where the surface is so studded with these kinds 
of appearances that it is impassible to lind a level which may 
ser\'e as a base by which to measure the neighbouring heights. 
Innumerable circular hollows of smaller dimensions occur up- 
on the moon's surface. These may be distinguished into cratera 
uid pitA ; confining ihis latter term to those small cavities con- 
aected with which we do not perceive an elevated zone, either 
because none really exist, or because the size is so inconsider- 
able that it cannot be rec4>gnised. In ihe craters, central moun- 
Uins are perceived, and by an atteniive examination often a 
mailer crater may be found placed within the large one. 
^times, again, two are found so closely approximated that a 
't of their boundaries is common to both, and it also some- 
tines happens that, at the point of contact, the itone is inter- 
rupted, and lliere is a passage which unites the two interiors. 
There are circles of mountains which are in part margins of 
tfUers ; and, lastly, we may observe that very small craters 
ly be distinguished on the moon's surface, even on those por- 

s most uniform. 
When the craters are situated at acoiisiderable distance from 
the limits t^ the light, and when they are not very steep, their 
depth cannot be very accurately ascertained. It follows, that, 
under a direct light, many of (hem present luminous and 
iright spots; whilst on the other hand a certain number of great 
mnidar mountainsare recognised with great diflicuUy, nnd some 
at aU. Small craters are also seen with much difficulty near 
theiuar^nofthemoon; their rim can then be seen only in profile; 
their far side is hid as well as the interior, and it is often very 
(lifBcuU to determine whether we are examining a mountain or 
a CT»ter. It sometimes even happens, that in regions much 
[tearer the centre, a crater exists where we had supposed there 
waa a mountain, and a mountain where we had concluded ihvn 
was a crater. 

It hence results, that it is only by confining ourselves to the 
examination of regions which are not farther removed from the 
middle of the mooD than 45° or 50", that we can satisfactorily 
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decide the very difficult (jiiestion, wlicther the objects W)if(9( 
this iuminnry presents are subject to fue physical changes, 
which we have the power of recognising, a question regarding 
which, in our opinion, nothing at all is known at the present 
time. The circle above referred to, may be extended some addi- 
tional eight or ten degrees, by taking thelibration into account, 
and profiting by it properly. Within these limits an ex- 
perienced, attentive, and persevering observer, especially if free 
from preconceived bias, and if supplied with powerful instru- 
ments, which clearly define the objects, may be preserved Jrom 
optical ill uMons. Whatever is seen beyond the limits we have 
just mentioned, may he very useful in determining the general 
relations of the different parts of the moon ; but the region 
near the margin is, for a variety of reasons, unsuitable for any 
conclusions which are to be founded upon the accurate appre- 
ciation oi minute details. 

Those mountains which are situated in the interior of the 
different circular zones which we have been describing, vary 
considerably. Sometimes they are solitary, and at other times 
they are conglomerated in masses, and more rarely in moun- 
tain chains. Their summits never attain the elevation of 
the zone, and sometimes not even that of the surrounding 
surface. The shadow of the zone usually covers tliem a long 
time before the sun sets on that locality in which they are 
situated ; and it is not a little curious to witness them reappear, 
as very minute luminous points, in the midst of the deepest 
shade which envelopes them. 

From what has now been said, it will appear that the forms 
of the craters of which we have been speaking, have very little 
external conformity with analogous appearances in our planet. 
The largest craters of our volcanos can scarcely be compared 
with the smallest pits on the surface of the moon. We can always 
perceive the ground at the bottom of the lunar craters ; whilst 
many of those of the earth are real abysses. The Laacher lake, 
near Andernach, the mountain Albano near Rome, and other 
localities which might be mentioned, exhibit but the feeblest and 
most obscure type of these lunar craters ; and these formations 
are moreover confined in this planet to some very special regions, 

list they decidedly predominate over the moon's surface. On 
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^olhcrhand.the broad Hiid longvallcysof our muuntHin chains, 
us of the Andes, the Alps, and the Himalaya, are quite unlike 
my thing found in the moon, or the analogy at all events is a 
most objure one. Nearly all the forms uf the earth's mouU' 
Uins are chunged by the action of water and atmogpherieal va- 
riations, whiUt these modifying agencies are probably wholly 
wanting in the moon. 

We have still to make a few observaliona nj>on an appear- 
ance in the moon, which presents a distant anulogy to our rivers, 
vis. the grooves and furrows (Uille) which are so remarkable 
and at the &ame time so diflicult to recognise. They are long 
and narrow hollows, sometimes straight or slightly arched, 
andsometimessinuousorciDoked, which have been hitherto dis- 
covered onlyin asmall number of localittesiu the moon. Some- 
times they extend from one small crater to another, and in other ■ 
cases, they appear to lie isolated in the grey plains, terminating 
in a manner in no way peculiar. Often they are stopped by 
mountains which ibey do not traverse. The grooves which 
situated near Higinus and Ariadeus, as wfll as that large 
which is found near Anstarchus, are those which may mofit 
ly be discovered ; and in them wc perceive, notwithstanding 
ir narrowness, a distinct trace of shadow. The numerous 
ives situated near I'riesnecker, and the small oneit in the 
ion of Posidonius are discovered with more difHculty. Their 
rbole nimiber, as now established, is still limited ; although we 
have discovered a certain number in regions where former ob- 
servers never noticed them. Thus we have found four in the 
south-west angle of the Mare kumorum, one of which runs to- 
wards Hippalus, and abuts to the north in the region of Agathar- 
chides. The district near Triesnecker is still richer in fiasureH 
which partially unite and again separate as in veins, and thus 
form a particular system. Some of them are from two to three 
miles in length, the majority are from ten to fifteen, and a small 
number extend from twenty-five to thirty miles. We have 
found none that exceed this maximum. 

The question now occurs. Are these grooves lunar rivers? to 

which we answer, that their resemblance to rivers is a very 

ight one. 'I'hey do not descend from the mountains, but rn- 

iher cross their hollows. Those wliich are situated upon the 
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cribeil to the effect of the reflection from a liquid surface as 
from a mirror, but is owing rather to a great elevation or es- 
carpment of the internal bounding wall. If these grooves ImkI 
any thing in common with our rivers, the subordinate character 
of these appearances evidently proves that the existence of water 
in the moon tannot be compared with what we find on the Earth. 
Were this a system of rivers, they would be arranged altogether 
differently. They might, indeed, be more or less compared to 
rivers, did such exist, on the steppes of Persia or of Arabia, or 
on the northern border of the parched Sahara. 

Still less can it be admitted that these grooves are great artifi- 
cial roads. It woidd be to allow by much loo great a siinililude 
between terrestrial and lunar relations, to presume that the inha- 
bitants of the moon engage in such works as these. The fact that 
we can perceive them, which supposes a breadth of at least twelve 
or eighteen hundred feet (and the majority are much wider), is 
in no degree favourable to the supposition. This is equally true 
when we consider the manner in which they present thenisdres 
to our examination. In the region of Giittenbcrg there are 
three long grooves which are quite parallel, and distant only 
two miles from each other ; and analogous phenomena are to 
be detected in other places. No more are they directed to- 
wards remarkable points, but generally terminate in an open 
country. 

2. StipjHJsiiitmt.i Architectural Remains iittheMoon. — We may 
here observe that the zeal which has been displayed in seeking 
for the traces of lunar architecture, has not hitherto led to any 
successful result, nor, in fact, to any prospect of one. It is 
exceedingly improbable that, even in future ages, and midc- 
ing every allowance for the advancing improvement of our 
mechanical and optical apparatus, there shall ever be discovered 
in the moon, objects analogous to our cities, roads, or ramparts. 
All that civilization has hitherto produced, or is now efl'ecting 
on the surface of the Earth, is, independently of man's intellec- 
tual powers, effected by two principal agents, one of which de- 
pends upon the changes of the atmosphere, and the other, upon 
the proportions which subsiat between medianical powers and 
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the inssscs on which they are brought to aet. The foruer tl&- 
•n-mines Uie occasiDns anJ ihc principal directions of our cor- 
poreal activity ; and the latter assixts us in appr(.'ciating what 
it IB possible for us to nccoinpH«h Jii all that relates either to 
quantity or quality. In other words, tuan builds manaiHis, 
because (hose which nature provides for hia accoiDninclaUon ap- 
pear insuSicient in the atmospherical cireuni stances in which he 
is placed ; with much labour he makes regular roads, because, 
according to the nature of gravity ut the surface of the Earth, 
his awn trunsport, and that of goods, would he exceedingly di£- 
&cult without artificial routes. We oppose barriers, to the in- 
juries of time, whose form and magnitude are determined as 
much by the object we have in view, as by tlie forces we have 
at our disposal. Our philosophy having not as yet succeeded 
in prmuring for us a general and perpetual peace, we have 
built fortifications which, previous to the discovery of gun- 
powder, were very diifereni from what they now are, and which 
irill be very different again, when steam has come into sume- 
irhat more general use. A number of our arrangements have 
in to the variations of the seasons, so remarkable in our 
!||J&neL Thus, in fact, every thing which man effects upon 
tbe £artb is associated with the special circumstances of our 
,^be i and when what is requisite for us is naturally prepared, 
tfaere is no necessity fur our substituting our individual ex- 
€flians. If the shores of the ocean afford sufiBciently good har- 
bours, we never think of establishing them ; if rivers answer 
the demands of commerce, a canal is not made ; and if nature's 
precipiceii would afford sufficient shelter, we should be sjiared 
all the trouble of walls and enclosures. 

\VIiat right, then, have we to expect artificial productions 
which shall have an aiialopy, even the must distant, with ter- 
Lrlal objects in a heavenly luminary where the existence of an 
lOiphere is, to say the least, exceedingly doubtful, and where 
neither winds nor rain ; where of water in a liquid state 
there is none, and where the gravitation of bodies, and, conse- 
quently, the ^esi^tallce of matter, is six times less than upon the 
Earth; without even alluding to the immense difl'erences the 
earth presents in re'atijn to its days, its seasons, its tempcra- 
litre% Sec 1 bose i.stronoiiiers who have given themselves with 
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somuchkeennessto conjectures, might have saved us from! 
useless hypotheses, which ure any thing but creditable to 
science, if they had attempted to base their ingenious conjec- 
tures upon the evident data of theory and observation, rather 
than oD sheer possibilities. It is hoped that our powerful 
glasses will enable us to dispel the obscurities which surround 
the moon. But instead of this tliese individuals only deepen 
the obscurity ; and never will it be removed so long as the reins 
are in this way given to mere conjecture. Accurate observa- 
tions alone, freed from alt preconceived opinions, and repeated 
with indefatigable perseverance, are the sole means in our power 
by which progress can be made. 

S. Do Hivcis occur in the Moon ? — The question of the ex- 
istence of a system of drainage by means of rivers in the moon, 
is intimately connected with the other which refers to the na- 
ture of the large grey markings which it presents. If these 
latter be not really seas, it is quite useless for us to search 
on the moon's surface for rivers analogous to timse we find on the 
Earth. Now, it is to be observed tli.it in all the regions to which 
the appellation of seas has been given, besides the annular moun- 
tains, and the clear and brilliant peaks which have sometimes 
been taken for islands, there are likewise many flat and broad 
crests, which extend themselves in all directions, and which, as 
to colour, in no respect difl'er from the lower districts, as should 
happen were these fiat elevations land, and the others water. 
Towards the epoch of the moon's quadratures, a great number 
of those surfaces which are among the most brilliant at full 
moon, assume a darker shade, which is altogether analogous to 
that of the sea, although there can be no dispute that they par- 
take of the nature of continents. Nay, there are even moun- 
tainous regions, such as that of the neighbourhood of the 
spot Schroeler, which appear at the full rnoon darker even 
than the seas themselves, although it is evident, at the first 
jflance, when they exhibit themselves near the margin of the 
luminous portion, that It is quite impossible they could be 
covered with water. It follows, that wc cannot conclude from 
the dark colour of any region, that it is liquid. 

4. Lunar JImosphere. — These considerations have an inti- 
mate connection with the question of the existence of a lunar 
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atmoitphere. It has been attempted to establish its existence 
biitl] by observations, and by arguments of an entirely different 
miure. Schroeter imagined that he perceived traces of twi- 
light in that part of the moon which was dark, and principally 
along the obscure border, which may be seen when tlie lunar 
crescent is reduced to a small luminous thread. According 
to his observations, he has calculated what the thickness of the 
moon's atmosphere should be, and found it antounted to a 98th 
port of the Earth's atmosphere. Melanderhjehu has endeavour- 
ed to demonstrate, theoretically, that the thickness of the atmo- 
spheres of two celestial bodies should be proportional to the 
H}uare of the power of gravity at the surface of these bodies, 
which would give to the lunar atmosphere j'^th part of that 
of the I^rth ; but his conclusion should be limited by this con- 
dition, viz. the universal existence of atmospheres. 

M. Bessel has demonstrated {Astr. Nachr., No, 363) that 
after attributing the greatest possible altitude to the moun- 
tains behind which stars in a state of occultation disappear, say 
S4,000 Fr. feet, as also allowing the greatest possible effect 
which can arise from refraction, viz, a difference of 2" between 
the diameter of the moon according to direct measurement, 
and its extent deduced from the duration of the occultation ; 
and by still further admitting that the temperature was at 3S° 
Fabr. from the surface of the moon to an altitude of S4,000 
Pr. feet : still with all these concessions, of all others the most 
favourable for the extent of the lunar atmosphere, yet its 
thickness would amount to only ^^gth part of that of our at- 
mosphere, supposing that the two were of the same nature. 
Upon the supposition that the temperature and the composi- 
tion of the atmosphere are different, still the results arc analo- 
gous. Thus, supposing it was oxygen gas, the greatest thick- 
nna would only be , Jjd part, and it would be , Jb'*" part *'ith 
a temperature of about minus 240= R. If it is moreover con- 
sidered that the stars, on reaching the obscure edge of the 
moon, always disappear suddenly, and without the slightest 
diminution of their brilliancy, the only conclusion which re- 
nains, is, that the moon pissesses no atmosphere at all compa- 
rable with ours. 
Concerning the alleged twilight, observed by Schroeter, this 
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feeble and obscure phenomenon, whicli we ourselves have 
Bucceedeti in distitif^isliing from the effect of (he earth's ligh 
upon the moon, might easily, if it were more than a tnmple of 
tical ilhi§ion, be explained in many other ways than by havin 
recourse to a lunar atmosphere. The sun's diameter alone toui 
occBgion a email twilight with a mean breadth on the maaa t 
8,29 miles, and geoceiitrically must subtend an angle of 9" 
and which may, towards the margin, when the moon shews onl; 
s very small crescent, extend to many minutes. The ineqimll 
ties of the surface, too, must occasion a somewhat more ext«nd 
ed twilight ; the sides of illuminated mountains must reflect 
part of their light upon the valleys below, and we may, pel 
haps, thus explain the phenomenon observed by Schroeter in 
tnoon^s southern horn, and which has hardly been noticed in i 
other point. The mountain Doerfel,* which is probably 
most elevated in the moon, tbits projects its light over a widd 
extended space on tlie two halves of the moon's surface ; tbea 
points may be considered as isolated isltinds of light, which rii 
conspicuously above the extremity of the crescent, and in til 
locality affect both the phases and the libration. 

The equal distinctness with which ail parts of the moon fu 
perceived, those near its edges as much as those in the centr 
is another positive reason against the existence of any mediui 
of imperfect transparency on its surface : for all the outlioes i 
the different regions, when observed at the same time, and ui 
der equivalent circumstances as to light, are distinguished alt) 
distinctly ; and towards the edges they do not present oth« 
difficulties in their representation and delineation, than 
arising from their being fore-sliorlened. Attentive observstitni 
of the spots of Mars and Jupiter, have ted us to recognise, du 
towards the edges of these planets, every object becomes indetc 
niinatc, and disappears; we have ourselves experienced ihi 
and in all probability it arises from the atmosphwe of fbe 



* Tliii mountain U among tbe number of tbose whicb *re lilualcd tows 
the limit of the visible part of the moon, and whose height rannul bedetemii 
by tbe Ifnglh of tbeir shadows, but oaiy by ihe approiiimative raetbod of i 
projcuionnhitlitbeir profile forma upon the margin of tbe disk. Twomea« 
jnenta of ibU kind gave MM. dc Beer and Hiidler 3800 loiBes aa ila h^i 
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planets cnft^bljiig their light.* But, ae we perceive nothing of 
Ihie sort upon a luminary which is a thousand times nearer ust 
(because which produces it maybe considered as absolutely 
minting in the moon. 

5. Concerning some ohaervalions which appear to indkaif Ifie 
existence of a Lunar Jtmospkere. — We have already seen that 
it may be regarded as demonstrated, that the moon has no at- 
mosphere which, in any respect, is comparable to that of th? 
It does not, however, necessarily follow, that it is com- 
ely devoid of one; and some appearances have been wil 
1 which may be referable to a cause of this kind. Such, 
|r example, are the changes in brightness, as well as in colour 

1 f<Hiii, which have been observed in some stars a short time 
s their occultation behind the moon. Some astronomers, 
it is true, have never recognised such appearances. But others, 
we must admit, equally worthy of confidence, have verified 
them. Messrs Beer and Miidler mention, among others, that 
two observations have been communicated to them by M. Bo- 
guiJawgki of Bre^au, in which two small stars assumed, for 
a minute or two before their occultation, a form which was 
elongated in a direction jierpendicular to the margin of the 
moon, and again, just before they were hid, appeared as lumi- 
nous points. Our authors themselves, on the Sdth of Apn' 
J83G, observed n of the lion, an instant before its occultation 
behind the moon, become somewhat redder, and slightly di- 
minish in lustre. They thought also that they perceived, on 
many occasions, when an annular mountain began to be illu- 
minated, and when it was still darkness all around it, that 
alight changes of colour were manifest, consisting in a bluish 
light, which rapidly transformed itself nrst into a ])ale yellow, 

(, then into a more decided yellow, 
fanatmosphereexists round the moon, corresponding to what 
The moat coDsid?niblc of the two apuLs which we observed upon the d»k 
upiler, from November IG34 to April 1835, coutinued visible no longer, 
r pMring the central point, than durinf; one hour and twent/.four mi- 
» aod one hour and twenty-seven minutes, on two opportunities which 
» peculiar!/ favourable ; in all other instances it disappeared sooner. It 
bti not been aeen, therefore, farther than at 91° of the point ofronjunctlon ; so 
that nil Ihut 1b required to render it invlsibte is an obscuring thiekueas double 
rf that which exists on the middle of tfae iliik.— (A'ufc iji (Ae jlwAvrt.) 
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the small size of the salellite might induce us to expect, it U 
also possible that local causes might occasionally disturb and 
obscure it, especially during the night ; and that would explain 
why the appearances to which we have jusi been alluding are 
seen only near the time when the sun rises upon a particular 
region of the moon, or towards its obscured margin. 

As yet we can in no way value, even by approsimation, tlie 
thickness or density of this covering. It is probably mucli 
smaller even than the maximum arrived at by Uessel, viz. g ggtli 
part of the density of our atmos]>here, and it is too feeble to be 
able to produce, in ordinary cases, the effects of refracting or 
obscuring objects. 

So fur as the different classes of celestial bodies, viz. suns, 
planets, satellites, and comets appear essentially to difier in 
their various relations, and to have, in common, scarcely aoy 
tfaing more than what is a necessary consequence of the law of 
universal gravitation, we may also regard it as probable that 
the enveloping gases of these Iwdies are different, not only in 
their relative quantities, but still more in their constitution and 
iu their chemical relations. 

6. Non-existence in the Moon of Clouds, ScaSt 6[C. — The non- 
existence of a lunar atmosphere must sweep away all hypotheses 
concerning clouds, smoke, nebulosities, rain, snow, &c. occa- 
sioned by the presence of water, as well as the existence of wa- 
ter itself From this circumstance it follows, that there i» a 
complete and total difference between the surfaces of the earth 
and the moon, in ■'elation to the whole economy of organised 
nature. The moon, then, is in no respect a copy, and far less 
a colony, of this earth. It is impossible to compare with each 
other the planetary and lunar vital forces ; and the ulterior dis- 
cussion, whether the moon is inhabited by men, must appear 
absolutely superfluous.* 

No more can there be any seas in the moon. The hemi- 
spheres, both visible and invisible, must be continents througfa- 



* MM. Beet and MiidlerliBve remarked in the preFuce of their rork, tbat, 
K£ the dUluice of a German mile ia the farthest IbaC tlie moit pierda^ aigbl 
can diitlngulih t man, or tlie lirf^eBt of terreatrltl animals, nilbout the aid 
orgluwa,uid,uourdistancefh)m the m(K>n amount* to 51,000 of llieie mile^ 
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out all their extent. Nor is there the §lightest ground for be- 
lieving there is any Bystem of rivers at all analogous to oura. 

The forms of the lunar mountains perfectly agree witli this 
conclusion. Convex slopes (convexe boschungsformen), aiid 
escaqiments, far more remerkahle than those of the earth, pre- 
dominate in the moon. Slopes at an angle uf 45° and even more, 
are there the most common ; and not only the bright parts of 
the surface, but also the seas, ai'e covered with great rocky 
masses. As the density of the materiul of which the moon is 
formed is scarcely above the half of that of the earth {OBI), 
we cannot easily admit that a greater number of compact 
masses of rocks can be found on the moon than ou the earth ; 
and these masses could not be in a state habitually to resist 
the action of water and of tlie atmosphere, and to maintain 
themselves in a position so steep and perpendicular. Great an- 
nular mountains are seen, with a regularity of form both on 
^etr internal and external surface, uhich they could never pre- 
serve on the earth, exposed^ as they would he, to the influences 
of ur and water ; and this shews that they have been exposed 
to no such influences, since the time of their formation. Val- 
leys, except, of course, craters, are comparatively exceedingly 
rare in the moon ; and all their relations are perfectly different 
from those we find upon our globe; in fact, there are no 
broad and lung ones, through which rivers might flow. The 
formation of regions in successive terraces is also wholly want- 
ing in the moon. The declivity of the high mountains is as 
rapid hb that of a wall, and does not terminate in a valley, but 

we must succeed in obtaining inslruments which vilL magnify, ia linear »ize, 
51,000 times, before we can bape to discover obj^ts of tbat magnitude in tlie 
■won. But, up to the present time, tliej add, the magnifying to 300 times 
it ibe utmost extent we Lave succeeded in mating any observations upon the 
nuMm, whose results can be compared with each other. There in required, 
tberefore, a farther improvenent upon our uitronominl inttrumenia, which 
•haU be to our present in the ratio of filO to 3, or of 170 to 1. It is alio ne- 
eeassrj to suppose that the lerreatrin,) atmosphere should become 17*1 times 
more transpnrsnl ; and that the Inconvenience urisirig from the apparent 
Auroal movement of the mnon rendered 170 times more npSd, sliould be rc- 
Bioved, before we can ever hope tu perceive from the earth, the living beings 
who may possibly inhabit that heavenly body, which, compared with others, 
ii illuatcd iu iHir own immediate vicinity. 
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only in the lowest portion of the surface of the ground. 

is the formation of lerraces common, except in cavities in the 

interior of the great mountains. Our satellite thus exhibits its 

mountains in their original form, an occurrence which is seldom 

or never witnessed on the earth, 

7. Light and Colour of the Moon. — That we may complete 
this general description of the moon's surface, it is necessary 
to point out the variety of colouring which may be detected. 
The difference betweeen the bright and the dark parts may 
be detected by the naked eye, particularly at full moon : and 
this circumstance proves, that, so far as these appearances 
are concerned, shadows are not at all the cause, and that 
differences in the level have no share in these diflerences of 
shade. All the shadows which shew themselves on the moon 
at the epoch of her pliases, are always perfectly black, whilst 
the darker portions of her surface, such as Grimaldi, Plato, 
Boscovich, and the small spots in Petavius, William Hum- 
boliU, and Alphonso, are always grey only ; so that the finest 
points of shadow which are projected over these surfaces can 
be measured as accurately as in the brighter districts. In 
the moon, therefore, there are differences as to the quantity of 
the solar light which is reflected : and as we see very distinct 
traces of such a diversity in the obscure portion of the moon, 
ihis same phenomenon occurs likewise in the earth's light, and 
in all other kinds of light. 

It is proper, therefore, that a scale of these gradations of light 
should be established, and such an one as the eye, assisted with 
good instruments, may be able to distinf;uish its divisions with 
some degree of certainty. Preceding selenographera were content 
with three degrees. Schroeter, and after him M. Lorhmann, 
have adopted a scale of ten degrees, and we, in this respect, 
have followed their exam]jle. The zero of the scale corres- 
ponds to the shadow which is projected by the mountains. 
The first three degrees may be denominated grey, the fourth and 
fifth, light grey, the sixth and seventh white, and the last three 
shining white. The 1st, 9th, and 10th degrees are found only 
on small parts of some spots. The first is that of Grimaldi 
and Riccioli; Boscovich, Jtilins Ciesar, Plato, and a part of 
Schikard have Ij degrees of light. Numbers 2 and 3 are the 
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uiual degrees of the brightness of the seas ; belonging to the 
darkest of which are the Marc Crisiiim, some contracted parta 
of the Mare TranquiUilaa, and the Mare Nubium, as well as the 
margins of the Mare Serenitalin. The seas situated in the more 
elevated northern latitudes constitute the 3tl degree, and conse- 
ijuentiv are distioguished with greater difficulty from the sur. 
rounding regions. Besides, we here and there find, between 
bright ports, small, narrow, and tortuous valleys, whose bright- 
ness is Bt S°; and the Sd and 3d degrees of light are also very 
CODunoii at the surface of annular mountains, as well as upon 
the hilly regions. Tliere are also three high mountains in the 
region of Pylhagx)raif which stand at 2^° of the scale, whilst all 
ihe surrounding regions, including mountain and valley, have a 
brightness of 4° and 5°. This fact is altogether an anomalous 
one; for although there are many hills and mountains in the 
moon of a sutHciently dark shade, still the whole of the coun- 
try which surrounds them is likewise of the same tint. 

The brighter regions vary between tlie 4th and 6th degrees. 
The lafit <rf these two, belongs only to a part of the south-west 
quadrant of the moon, and to parts near its edges. The mar- 
gins of most of the annular mountains range from 4° to T of 
illumination, and many of them on their external parts present 
na equal brightness, or very nearly so. The summits of the 
isolated or concentric mountains have from 6° to 8°, but gene- 
rally, it is not the most elevated peaks that have this bright* 
ncas. A few, which are not much elevated, attain to the 9th 
degree. There is, near AUas, a. small system of hills, and to 
ihe north of Lexell, a region almost uniform, which reach this 
degree of brightness ; but, generally speaking, it is in the craters, 
and in the annular mountains, that we find the last three de* 
grees of brightness. 

There are some craters which shine brightly not only toward* 
their edges, but also throughout their whole internal surface. 
These are the clearest of all the almost innumerable luminous 
psiats, with which the disk of the moon is studded at thfl 
full. A circumstance suthciently remarkable is this: — that at 
these times we have no criterion by which to decide whelher 
these points are elevations or depressions. We must wait the 
period of the phases to determine whether the luminous ap> 
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peanmce is a crater or a mountain, or if it be neither the 

nor the other. 

There is only one annular mountain, viz. Ai-utardna, and 
one point in Weni^r, which reaches the 10th and highest degree 
of illumination. When the sun is suilicientlv elevated, ail the 
interior surface of Arittarchus, as well as the annular mountain 
itself, shines with a light of sparkling whiteness. The central 
mountain, and two or three points of more feeble radiance, may 
also with diSiculty be distinguished. Hard by, we find Proclut 
whose zone, and interior very smooth slope, have a brightness 
of 9°, whilst the interior itself is at S-. The central mountains, 
with a very few exceptions, are always brighter than the hollows 
which tbey surround. 

But numerous as these brilliant craters are, they Bcarcely 
form a half of all the forma of the total number of craters. 
There are many, and amongst others the largest and deepest, 
which completely disappear at full moon. It is no uncommon 
occurrence to notice two craters very near each other, and which 
appear to be equal in diameter, in steepness, and in depth, one 
of which will shine at full moon with surprising splendour, 
whilst the other cannot be distinguished but with the greatest 
difficulty. So soon, howeverj'as the shadows begin to appear, 
the latter will begin to shine, and the other to be obscured, and 
when the light is about to leave their neighbourhood they ap- 
pear quite equal. Moreover, towards the epoch of the phases 
you can scarcely any longer distinguish any difference of out- 
line in the neighbourhood of the limits of the light : and the 
escarpments of mountains, which are turned towards the sun, as 
well as the plains and more gentle slopes, shine, as if they were 
illuminated under a greater angle. 

Among the most remarkable and most inexplicable ap- 
pearances in the moon are the systems of rays which it pre- 
sents. Seven of the largest annular mountains, viz. Tycho, 
Copernicus, Kepler, Byrge, Anaxagoras, Aristarcbus, and 01- 
bers, are surrounded with long and broad pencils or luminous 
bands (lichtstreifen) arranged in a radiated form. Mayer, 
Euler, I'roclus, Aristillus, Timocharis, and some others exhibit 
the same appearance on a smaller scale, and in a less striking 
manner. These bands usually commence at a small distance 
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from the annular zone of the mountain. The extremity near- 
est this point, which is comparatively obscure, has 4" of bright- 
ness (only S° upon Aristarchus) ; the band then extends to 30, 
SO, and sometimes even 100, and 120 miles across the plains, 
mountain-chains, isolated mountains, craters, fissures, and, in a 
word, across every appearance which the moon presents, with- 
out being in the slightest degree modified by any of them. 
They are found in such numbers in the neighbourhood of the 
annular mountain, which constitutes their centre, that they 
form a kind of aureola or glory (nimbus) round it ; it is pecu- 
liarly conspicuous round Kepler, and is scarcely visible round 
Aristarchus. After this they ramify ; sometimes they are 
somewhat curved, but not often ; they are connected by trans- 
versal bands ; they are sometimes, too, somewhat interrupted 
by portions where the light is more feeble, and sometimes, 
towards their middle, there is only a dark ray for some ex- 
tenL Often, instead of this radiated form, we notice two or 
three, or a greater number of rays which are perfectly paral- 
lel. In some instances they terminate suddenly at a crater 
or annular mountain ; they always remain distinctly visible at 
full moon ; many of them approach the moon's edge, and there 
lose themselves imperceptibly in the brightness of this part: 
when this does not happen, most of them terminate insensibly in 
a plain or mountain. Tlie most extended of these radiated sys- 
tems ia that of Tycho. Here more than a hundred very distinct 
luminous bands, some miles in breadth, project from it in all 
points, and traverse nearly the whole of the south-west quadrant, 
and a great part also of the south-east one. Two of these bands 
Ltend, though unequally, from thence ; the one of them, which 
i« double, having a dark intermediate space, directs its course 
in a north-easterly direction towards the ^fare Nubtum and 
the Oceanus Proceilarum, where it loses itself after a course of 
about ISO miles. The other, simple and not so brilliant, tra- 
Terses nearly the whole visible surface of the moon, readies, 
still very feeble, to Menclaus, suddenly becomes clearer on 
the dark Afare Serenitatis, divides it into two almost equal 
halves, and probably advances still further towards the north, 
till it is lost in the northern regions on the margin of the 
disk ; it thus traverses 100° of a large circle of the moon, over an 
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extent of more than 400 milfs. When these bands are muci 
extended, they so much surpass in brightness every other part, 
during full moon, with the exception of the bright craters, that 
nothing can be determined concerning the forms of the ground 
or surface. 

These luminous bands are not elevations. When low moun- 
tain ranges come in their track or neighbourhood, they follow 
neither their course, nor their outline ; and still less do monu- 
taina properly so called. The mountains and the bands may 
rather be said to alternate with each other ; for, when the 
mountains commence distinctly to appear, the bands disappear, 
and conversely. The bands may be obscurely perceived in 
some plains (as in StiiHer and Meton) even with an oblique 
illumination^ after they have ceased to be visible in mountain- 
ous regions ; but this never continues after the sun has set. 

It is true that the very distinct band which traverses the 
Mare SerenitatWf is accompanied by low ramifications (Bcrga- 
demj which are parallel toil, and of which some parts traverse it. 
But the band itself appears so completely on the level of the 
uniform surface, that it always disappears in the neighbourhood 
of the confines of the light. We have verified the disappear- 
ance during six hours of observations made in a night which 
was peculiarly favourable. On approaching the confines of the 
light, the mountain ranges became more distinct, and generally 
visible for the first time, while the bands disappeared from our 
eyes without leaving a trace behind, which would not have 
happened if they had possessed even one degree of inclination. 

Besides the principal radiated systems we have just been 
considering, which, though they have some minor differences, 
are nevertheless very similar to each other, we also discover 
upon the moon's surface many of these appearances, which are 
incomplete, and sometimes even solitary bands. Thus three 
rise from Proclus, forming with each other almost eqiial angles, 
of about 190% two of which are obscure and difficult to re- 
cognise, while the third is more distinct, and terminates in a 
marked bifurcation. On the Mare FecunditatU, we perceive 
another appearance of this kind, which has precisely the ap- 
pearance of a comet with a double tail. The nucleus is re- 
presented by two neighbouring craters of equal size ; the rays 
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^H ve linear, equal iQ lize, breadth, and clearness j for a certain 
^P distance they augment in capacity, then diminish in intensity, 
and insensibly fade away. There are also in the Mare Nu' 
bium, and in the northeni part of the Oicantut ProcfUarum, 
many craters of a mile, and a mile anil a half in diameter, sur- 
rounded by a brilliant space, which is not subdivided into rays, 
but which is partly concentric and partly eccentric ; this space 
extends only from four to aix miles, and insensibly loses itself 
in the darker surface which surrounds it. Finally, we may 
also perceive in these same' seas, pale rays running in different 
directions, which do not exhibit any distinct mutual depen- 
dence, or any common point of origin, but some of which pre- 
sent, towards the time of the change, the appearance of small 
mountainous ramifications, though the majority are still inde- 
pendent ; for, by a somewhat more direct illumination, they pre- 
sent precisely, or very nearly so, the same tint of colour as the 
surrounding surface, and disappear from our view. 

In the preceding remarks we have considered only the diffe- 
rent degrees of illumination which the surface of the moon pre- 
sents ; but it should likewise be observed that we may also 
perceive under favourable circumstances, differences in colour 
which are really specific. All the Mare SerenitatU, with the 
exception of the marginal portion, which is darkish, has a shade 
of beautiful green. In the Marc Crh'tum, the green is mixed 
with a dark grey. These two colours are separated in the Mare 
Hwnorum, the green occupying the greater part of Its surface. 
The sea called iheCold Sea presents a pale greenish-yellow, which 
tsuniform throughout. Theenigmaticalcolourof what is termed 
the Marsh of Sleep, which is a region of well-defined hills, appears 
to be yellow, and exhibits a reddish lustre in a few places. The 
dark grey appears to exhibit in many places differences which 
are Krmewhat analogous to those just stated. Whilst in certain 
r^ions it appears to be a mixture of white and black, many 
others have all the appearance of an entirely uniform steel-grey 
tint. As the diflerent shades of light only manifest themselves 
distinctly at the time of full moon, so it is the same in a atill 
greater degree with respect to the colours which are specifically 
different, which the most careful investigation will fail in dis- 
covering two or three days ettber belbre or after the luminary's 
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opposition to tlie gun, and wtiich, in fact, cannot even then be 
perceived, except under very favourable circumstances. In truth, 
we have doubts whether all eyes and all telescopes have the 
capacity of perceiving them ; for, although their aeveial limits 
are sufficiently marked, the dilferences themselves are very 
small. 

The great luminous bands also mentioned above, likewise 
sometimes present a diversity of colour, when compared with 
the brighter regions which surround tliera. They are some- 
times distinctly seen to arise in certain parts of the surface 
which are as clear and brilliant as themselves, and an attentive 
examination makes it apparent that the bands are milk-white, 
end the surrounding re^on is yellowish- white. It is true that 
we have as yet determined this slight difference with certainty, 
only in a few instances, particularly in those bands which ap- 
pear to issue from Tycho towards the southern border. It 
would be difficult to admit that the shining white of Aristar- 
chus is any thing else than a very intense yellowish- white. 

It is, we apprehend, quite in vain to search for the cause of 
these appearances. As to the different degrees of brightness, it is 
evident that the different nature of the surface must, upon the 
moon, as upon our globe, occasion various degrees of reflection. 
We see, in truth, that upon our planet, independent of the differ- 
ences of land and sea, the aspect of different portions of the 
country when viewed from a distance is very different, and is 
probably modified by the seasons. Respecting the shining 
brightness of a great number of craters, it may be explained 
by admitting, that through the influence of their large concavity, 
they act as a mirror, and reflect a concentrated light towards 
us. A conBrmation of this explanation is to be found in the 
fact that it is the eastern side which shines most before full 
moon, and the western side after it ; and that the libration al- 
so appears to have an analogous effect Perhaps Aristarchus 
is nothing else than the most perfect of all the reflecting sur- 
faces, whence it enables us to perceive an image *)f the sun it- 
self, or at least of a part of that luminary. At the same time 
the phenomena are much too varied to be satisfactorily explain- 
ed by this single circumstance alone, and there are among other 
objects, mountains and portions of plains, which equal in splen- 



koii 

n He 

^" act 



] 



Light atid Colour ^the Moon, 61 

dour tbe nioet brilliant craters, As to the rral nature of the 
moon, with the exception of some negative determinations, we 
know nothing special or exact. We may at least, however, be 
permitted, after the preceding investigations, to reject, as inad- 
missible, and contrary to observation, the opinion that the 
moon is entirely covered with ice or with snow, or is nothing 
more than a compact mass of rocks. 

Regarding the luminous bands, Schroeter and preceding aele- 
nographera have regarded them as chains and ranges of moun- 
tains, but our investigations expressly contradict this opinion. 
Herschel believes that they are streams of lava which have 

iued from the groat craters, and have spiead themselves in 

directions.* Being ignorant of the forces which may be in 
activity in the interior of the moon, we consequently cannot 
bring forward the great altitude of the zone of Tycho, Coperni- 
cus, &c, nor their other relations as to form and size, as decisive 
objections against this opinion. But a current of lava ought, 
more or less, like any other current, to tend towards the hol- 
lows when descending from a height, and should follow the 
nnuosities of the valleys ; or, should it be so powerful as to 
force forward its route in a straight line, and not to be arrested 
by ramparts of from 6000 to 10,000 feet of vertical elevation, 
it should at all events fill up the hollows which lie behind these 
ramparts, instead of simply continuing its progress, and leav- 
ing every thing untouched to the right aud left. If, for ex- 
ample, we examine the bands which pass towards Stofler, Kies, 
Bouillaud, Maginus, and other annular mountains, we shall 
be easily convinced that, so far as it is a question of gra- 
rVitation merely, the lava or any other fluid could never foUow 
';tlie courses which wc have traced. 

Still less can it be thought that they are jets of continuous 
li^t proceeding from a central point ; for the bands extend 



" Beracliel, it is Irue, has no wbere so enprcsaed hjnmelf Id so many words ; 
and periinps lie applied his renmrks. Dot bo mucb to the lumlooua tianda, as to 
Uw BOiall mountain nmificiltians, which extend, Tor example, from Aristillus 
and Autolycus, to the distoticu of &Dm eight to twelve miles. (JVott bj/ tht 
Amtlun.) 
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over the surface of the moon ten or twenty times beyond the 
spaces whence the anniilHr mountain may be seen, and it often 
happens that, when the point has been for long invisible in the 
obscured portion of the moon, the extremities of the bands may 
still be distinguished. 

The only conclusion, then, to which we can arrive is, that, by 
some operation of nature, the interior structure of the lunar 
aoil has experienced, at those places where the bands are found, 
some change which in tbetn has notably increased their power 
of reflecting light. As to the nature of this change we can do 
nothing more than form conjectures, but it seems indubitable 
that it has had an intimate connection with the formation of the 
annular mouataius, which arc found exactly in the central pcnnt 
of these bands. 

8. Physical Remarks vpott the Eclipses nf the Moon and of 
the Sun, reialinff principally to the appearances which thejbrmer 
luminarT/ presents during these inlerestifig phenomena. — It has 
long been observed that the moon does not invariably present 
the Eflnie appearance when totally eclipsed. In by far the 
greater number of instances this luminary may still be distin- 
guished; and in fact it generally exhibits a faint reddish as- 
pect, more or less distinct, which enables us, with the help of 
glasses, to recognise the most of its spots. This light w 
markably intense during the eclipse of December 26. 1833, the 
state of the atmosphere being very favourable for the occurrence. 

MM. Beer and Mudier discovered, on that occasion, the 
amailest objects that are usually detected on the moon's sur- 
face ; as, for example, the hilly groups which arc situated be- 
tween Pliny and the promontory of Acherusia, each part main- 
taining its relative degree of illumination as in full moon. The 
margin of the earth's shadow was very distinct, and as a whole 
it was regularly elUptical. Towards the central part of the sha- 
dow the objects were less distinctly traced, and the great seas 
were seen with difficulty, although the spots were visible. In 
other total eclipses, again, the limits of the shadow and the 
aspect of the moon itself have appeared much mure indislinct« 
a dark and vapory gbmmering being all that could be detect- 
ed; and in other cases, as on the lOtb of June 1816, the mooD 
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B wholly invisible during the great erpart of the total eclipse, 
nldiough it did not pass tiiwards the centre of the shadow. 

It would appear that ibese striking differences are not owing 
to the greater or less dimensions of the section of the cone's 
shadow which traverses the moon, nor to its distance from the 
centre of this section. According to Messrs B. and M., they 
depend, to a great extent at least, on the state of the terrestrial 
aUnoephere in the regions where the sun rises and sets at the 
dme of tlie eclipse, the sun's rays being refracted by the bori- 
Wjn of these regions, so as to be propagated even to the moon, 
with the various shades of colour belonging to our twilight. 
As it is easy to calctilate in each case what is the terrestrial 
zone to which the sun's rays are tangents, and in what part 
d this zone the inflection of these rays will direct them to- 
wards the moon, we may determine before hand, in certain 
caacs, and to a certain extent, the general circumstances of an 
eclipse in these matters; and still more may ascertain afterwards, 
if there has been an accordance between the circumstances of 
the terrestrial atmosphere and the appearances which the eclipse 
preeraled. It was thus, tliat, during the eclipse of June 10. 
1616, the refracled solar rays wliich could reach tlie moon must 
have traversed tl e southern portion of the zone of contact ((o«- 
gence). which was then in ils winter, and almost entirely ocea- 
nic, so that the invisibility of the moon might easily be explained 
by tlie probable haziness of this part of the earth's atmosphere. 

The feeble visibility, and the subsequent di8ap]>earance of a 
particular region of the moon, observed by Eule in Dresden, 
during a total eclipse in the year 181 8, may be explained by the 
momentary brightening of some parts of the Koiie of contact. 

In'conclusion, Messrs B. and M. remark, " we will not 
venture to determine, as some individuals have done, whether, 
at these periods, the moon exhibits a light which belongs to 
itsdf, and which endows it in all cases, at the end of a certain 
time, with a red tint. Hahn admits, that in any lunar region 
there is always, when it is illuminated with sufficient directness, a 
kind of phosphorescence which wc cannot perceive except during 
eclipses ; and he moreover believes that the surface of the moon 
TeoeiveB from the sun a greater quantity of light, and a less 
quantity of heat than tlie earth. The latter of these statements 
is probably true, while the former is by no means a necessary 
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consequence ; and we conceive that the explanation above sup- 
plied is sufficient to account for all the phenomena of eclipses 
which have been accurately observed. We have remarked that 
the red colour appears much sooner when we remove from the 
field of rision tliat portion of the moon's disk which is already 
bright. As by this step we only diminish the enfeebling opti- 
cal effect of this portion on the other, without entirely destroy, 
ing it, it is most probable that we should speedily remark the 
red colour, could this optical influence be completely removed, 
even should the vivacity of the colour be subsequently in- 
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It is likewise to the influence of the terrestrial atmosphere 
that Messrs B. and M, principally attribute the circumstance, 
that, in eclipses of the moon , the pure siiadow ^s somewhat more 
extended than it should be, according to the dimensions of the 
globe. Their observations of the entrance of many lunar spots 
into the shadow during the eclipse of the year 1883, and of 
their exit from the shadow, have yielded them, for the half of 
the eclipse, a mean duration, greater than it should have been, 
of from ninety-three to nine-five seconds of time, and a corre- 
sponding augmentation of the semi-diameter of the shadow of 
about a fiftieth part. In the partial eclipse of the 1 0th of June 
1835, they found about a twenty-eighth part was the augmen- 
tation of the semi-diameter of the shadow, resulting from the 
comparison of iheir observations with the calculations. Lam- 
bert estimated tliis increase at one-fortieth, and Meyer at one- 
Sixtieth. Messrs B, and M. also conceive, that this apparent 
augmentation might partly be owing to the smallness of the 
Eolar crescent which is seen upon the moon during eclipses, and 
which, in certain cases, may cause the mixed, or im'ierfect 
shadow, to be confounded with the pure one.* 

■ Dr Madler has publiphed (In ^atr. tiachr. No. 337) a memoir upon the 
utrDDomical uaea of a lunar chart, in wliich be iiipplieB forniuta! for the csl- 
culation beforehand, in lunar eflipses, of the moment of ingress of the princi- 
pal Rputs into the shadow's cone, as well as that of their egress, and has ap- 
plied them to the total eclipse of October 13. 1837. In this memoir he also 
points out the spots which amy be moat adrsnlngeouily examined in the de- 
termination of the precise position of the rolatorT axis of the moan, and fbr 
ascertaining if this axis undergoet- an; real balancing as does that of the 
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9. On the Effect tfthe Earth's Light upon the Moon.— It is 
entirely to this terrestrial light reflected upon the moon that 
tbe authors attribute, according to the explanation of Leonardo 
da Vinci, which is generally admitted, the faint lustre which the 
obscure port of the moon presents at the commencement and 
termination of each of her periods, a lustre which renders the 
whole disk visible, and wliich has been named the ash-cohurcd 
Ught. The observations of Messrs Beer and Madler completely 
coofirni this explanation. The light, they say, diminishes so 
>ooD as the phase of the earth notably diminishes in regard to the 
moon, and di^ppears completely when the earth appears to the 
moon like a small crescent. It should a))pear brighter in pro- 
portion as the moon is near the sun, if tlie twilight of our atmu> 
sphere had not a qualifying effect. A maximum of visibility 
of tbe obscure portion of the moon results from a. combination 
of the two causes just alluded to ; and this occurs from two 
and a half to three days before and after the new moon. The 
visible spots exhibit precisely the same relative degree of clear- 
ness as when they are illuminated by the sun during the full 
moon. Bui, as our atmosphere is commonly not sufficiently 
clear for observations of this kind, as they must be made near 
the horizon, it follows, that the visibility and the glimmering 
light of these spots are but rarely witnessed ; and this has led 
to the assertion, that volcanos have sometimes been seen in the 
moon, and that they are seen to burn in its dark portion. For 
ourselves, we have never been satisfied that we have witnessed 
any thing of this sort. It is common to speak of observations 
of this kind having been made by Herscbel, an account of which 
may be found in the Philosophical Tranxactiwui for 1783. By 



Mrtfa, orif the wbole effect of tbe libration !■ unl/ apparent. He likewise 
demonMntes the utililj of tbe knowledge of tbe maaa'a reli^ in thccalculn* 
tion by utidpatioD in lolar eclipses and tbe osdUationi of xtira, of the 
raoon'B proGle, and the effects of her inequalities upon the period of tile com- 
Bienceitienc and the tetniinntion of the^e phenomena. In No.33Suf Ibesome 
JouTnal, ihe author gives the reauit of tbe nbaervHtiunB made during the 
ediirae of October 13. 1837, upon aiitleen spots, which have p^ven him an 
•ugmenlatloD □!' the «emi- diameter of tbe shadow equal to l-&4lh part. 
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looking at a good chart, it may be seen that these remarks re- 
fer, without doubt, to three aDDular muuntains, viz. Aristarchus, 
Kepler, and Copernicus, which this distinguished astronomer 
perceived, as others, and as we have often done, shining in the 
obscure part with a feeble ash-coloured glimmering light, and 
exhibiting in the telescope the lustre of a. star of the fourth 
magnitude, as seen by the naked eye. Herschel, it is true, de- 
Ngnated these under the appellation of voknnos, but simply, kp 
he explicitly declares, because it was necessary to gi%-e them 
eome designation, and not at all with the intention of explain- 
ing the appearances. IJode, Olbers, and Struve, all agree in 
thinking, that the variations which these luminous appearances 
present are owing to a dilferenee in the circumstances of illumi- 
nation and of libration ; and that a burning volcano would rot 
ebew itself only in the obscure portion of the moon, when the 
terrestrial light is sensibly upon it, but in quite different cir- 
cumstances when that bght is in full activity. We may add, 
that it should shine brightly in proportion as the terrestrial light 
is less visible, when the surrounding region is more obscure^ 
because real inherent light always appears most strikingly in 
the absence of all foreign light. 

Schroeter imagined that he could perceive, that the a«b- 
coloured light is more sensible before than after the full moon ; 
and he conceived that this was owing to the diWerence of the 
reflection of the solar light from the earth, according as it was 
transmitted from the ocean or the continents. When (in Cen- 
trsl Europe) the moon, a little before the change, appears in 
the morning in the east, the ash-coloured light proceeds princi- 
pally from the great table-lands of Asia and Africa. When 
Again, towards the evening, she is found in the west at the com- 
mencement of the first quarter, being confronletl with the Ame- 
rican continent, which is much narrower, and to the ocean, she 
must then receive much less light. Those observers who aie 
tdtuated within the tropics, and who can in all seasons easily 
distinguish the ash-coloured light as well before as after the 
new moon, and still more, those who can examine where the 
contrast of the oceanic and continental portions is greater than 
with us, — those, for example, situated at Canton and at Para- 
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matta,^-ought to direct particular attention to this point, seeing 
the great importance of such observations, among other reasons^ 
for ihe knowledge they supply concerning the surfaces of diffe- 
rent celestial bodies, and as exhibiting the comparative lumi- 
nous efiecis of our oceans and continents observed at great dis- 
tances. 

10. On the Meteorological Jnjluence of the Moon. — Here Dr 
Mtidler succesMvely reviews the previous researches of Messrs 
Scbijbler, Everets, Eisenlohr, Flaiigergues, Boussingault, Alexis 
and Eugene Bouvard ; [o these he adds his own, the result of 
sixteen years' observations of the barometer, thermometer, .and 
mn-gauge, made at Berlin six times a-day, and still continued 
by the author. The examination of these observations) has 
demoitstrated that, in this locality, the barometer has a mean 
devation of ^ of a line, and the thermometer of about | of a 
degree of Reaumur, greater tovvards the apogee than towards 
tbe perigee of the moon, and that there is likewise a somewhat 
lew quantity of rain or snow near the former epoch tlian near 
tbe latter ; but the differences which the several years when 
grouped two and two together supply, are too great to allow 
an estimatiun of the numerical value of these results. As to 
tbe influence of the phases of the moon, the author finds that 
tbe greatest height of the barometer takes place at Berlin on 
tbe day of the new moon, tlie smallest two days after the 
full moon, and that the difference of height is CjDaS, with 
an uncertainty of 0',S97. It is sufficiently singular that these 
epochs should be different from those found in otlier places ; 
the epoch which is generally indicated for the maximum of 
ibe height of the barometer' being the last quarter, and for the 
tmnimuvi the second octant, or the eleventh day of the moon. 
As to the thermometer, which no one, we believe, has employed 
in these investigations previous to M. Miidler, he first finds that 
its mairimum of mean elevation is 7% 73 R., and occurs two 
days before the first quarter, and that the minimum, which 
occurs three days after the fourth quarter, is 6°,72 ; supplying 
a difference of V,0\, with an uncertainty of 0°,21S. 

Tbe greatest rise and fall of the barometer most frequently 
lake place towards the first quarter, and shortly aftet the full ; 
b2 
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and the extremes of heat and cold occur less frequently fa 
tween the new moon and the first quarter, than during the 
othe' parts of tlie period. But a much longer series of careful 
observations is required to verify phenomena of this kind, and 
to establish the law which they observe. 

In investigating this subject, remarks M. Atitdler, I was 
soon convinced that tliose great barometrical oscillations whose 
uiuses are slill unknown, as well as the anomalies of the slate 
of our atmosphere, must so inevitably mask the trifiing influ- 
ences of the moon, that we must needs for a long time re- 
nounce the hope of obtaining any permanent results from the 
observations made in our higher latitudes. The extent of the 
barometrical variations, according to the preceding observa- 
tions, is S6 lines at Berlin (comprised between 3S1 and S47 
lines, at an elevation of 130 French feet above the ocean) ; and 
those of the thermometer in the shade amount to 53° R. (viz. 
from — 23° to + 30°) ; there are some whole years in which 
the diurnal period of the barometrical height is nearly entirelj 
distigiired : since a single considerable oscillation, and we 
have witnessed 1 4 lines in twelve hours, may notably change 
the form of the annual curve. These immense inequalities 
disappear near the tropics, and there tlie extreme oscillations 
are reduced to two or three lines, and we can every day recog- 
nise the solar period. I have endeavoured, therefore, to pro- 
cure good observations made in the neighbourhood of the 
equator, — and I have obtained, by the kindness of States- 
Councillor Schumacher, a complete copy of those made five 
times a-day, from the 20th February 1829, to the 31st of Ja- 
nuary 1833, by Messrs TrentepoM and Chenon, at Christians- 
burg in Guinea, at the latitude of 5^° N. The barometrical 
range is so constant in this place, that each observation, after 
the usual reductions, and the necessary corrections fi'om the 
known periodical variations have been made, scarcely departs, 
except in a very small number of instances, even a single line 
from the general annual mean. 

JI. Madler, after reporting the monthly means of these ob- 
servations for every hour when they were made, draws the 
conclusion, thai in this locality two periods of barometrical 
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^^H variatioiis exist, one dependent upon the sun's diurnal move- 
^H ment, and another upon his annua] : the hottest period of the 
^^P day and year corresponds to the miiiimum of the height of the 
^^B barometer, and the extreme period during the diurnal period 
^^f reaches 1,1 lines, from 9 h. to 4. He then examines the in- 
fluence of the phases, and the variations from the declination 
and the distance of the moon. The smallest barometrical 
height corresponds to the Record day after the full moon, 
and the greatest to the new moon, as at Berlin ; the difference 
is only 0',194, and the uncertainty only tfiOG. Although the 
effect of the change of the moon in declination should not be 
TEiy sensible in latitude 5% it nevertheless reaches 0',289; 
and the regularity of the progress of these results appears to 
leave no doubt as to the existence of this variation. The 
vnnimum height corresponds to the greatest northern declina- 
tion, and the maximum occurs two or three days after the 
descending node. Regarding the differences arising from those 
of the distance of tlie moon and earth, they are in the same 
directions as those found in higlier latitudes, but they are too 
stnall to he susceptible of a precise valuation from so small a 
number of observations. M. Miidler concludes from these re- 
searches, that we cannot refuse to the moon some influence 
upon the earth as it regards its climate, although this influence 
is very small, and subordinate to that of the sun, and to other 
causes of variation which are still unknown. He admits, 
among others, that those years in which the moon attains its 
greatest northern and southern declinations, ought to be com- 
^^^ paratively more favourable as to weather, and particularly for 
^^B the cultivation of the vine, than those in which it is less re- 
^^V moved from the equator. Finally, he thinks that the general 
^^* laws of gravity are insufficient to explain these effects, as much 
in regard to quality as quantity, and that the pr{)perties of 
the moon's light, which we know theoretically, are still more 
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Semarks on some prtvaiRng Mtsmnceptiona concerning tht 
ActumB nf Machinet. By Edwabo Sang, Esq, Cummu- 
nicated by the Society of Arts for Scotland.* 

In the last paper which I presented to the Society of Arts, 
I endeavoured to correct tlie comnion notion, that the per- 
furmanceof a. model is representative of that of a machine. 
In this paper I proceed to expose the fallacy of some prevail- 
ing notions concerning the actions of machines in general. 

The fancy tliat machines are capable of generating powo*, 
though fostered by a very absurd proclamation from our go- 
vernment, is now almost entirely abandoned ; and, except from 
two or three individuals ignorant of the history and of the princi- 
ples of mechanics, we hear of no attempts at obtaining the 
reward oITered for the perpetual motion. But another fancy, 
difTering Less from this than it at first appears to do, is very 
generally entertained. We are perpetually told of the loss 
of force which arises from the obliquity of the actions of ma- 
chines, and are called upon to examine cumbrous and ex- 
pensive contrivances for rendering these actions direct, and 
for regaining, or even more than regaining, the force that 
has been wasted. If any arrangement of machinery were ca- 
pable of destroying force, putting friction out of view, the 
inverse action of the same machinery would be capable of ge- 
neratiug it. 

The truth is, that every machine, however ill contrived, 
and however ill constructed, delivers over the wliole, and ex- 
actly the whole, amount of force which put it in motion. Part 
of that force is expended in overcoming the friction of the rub- 
bing surfaces, and in encountering the resistance of the air, 
■while the rest goes to produce tlie particular effect which the 
contriver of the instrument may have had in view. 

The geometric contrivance of machineii, the arrangement 
of the parts so as to produce particular motions, has unlimited 
scope. But in a meclianical point of view, the inventor can, 
profitably, direct his attention only to two objects — economy 
in the material, and labour necessary to the first constructiwi 
of the instrument, and the diminution, as far as is practicable, 

d before the Socletj of Artx fui' ScotUnd Dlb Januar; 1633, 
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<rf the effects of friction. Were all friction avoided, it would 
be a matter of absolute indifference by what means the required 
changes of motion might he produced ; it would then be of 
DO moment whether we employed the reciprocating or the to. 
latory steam-engine, — whether we used the crank or the sun- 
ajid-planet wheel, — farther than the mere expense of workman- 
ship is concerned. And we have no other criterion for esti- 
mating the superiority of one contrivance over another than 
the comparison of the amounts of friction in the two cases. 

These statements will be startling enough to persons half 
aoquainled with the nature of machinery, " What," they will 
ask, '* does the obliquity of the crank cause no loss of force I 
la there no force wasted in producing the reciprocating mo- 
tion of the beam in the steam-engine ! And were they mere 
drrams that we entertained of immense improvements in ma- 
chinery ?" And when I assert, what is well known to every 
one acquainted with the subject, that there is no loss of force 
from the oblique action of the crank, that there is no force 
wasted on the reciprocating motion of the beam, and that the 
removal of friction is the only source of improvement in ma- 
chines for transferring power, — I oppose the prejudices of mul- 
titudes who ought to be better acquainted with tho principles 
of mechanics. 

The principles which regulate the bahince of pressures, and 
the movements of bodies, though discovered by man, are not of 
human invention ; they are laws impressed by the Omnipotent 
upon the material world — laws to which matter yields an im- 
plicit, a perfect obedience. These laws are few in number, and 
the simplest language in which they can be expressed involves 
the very statements tliat I have made. To exhibit, then, the 
truth of these statements would be to examine the reality of 
the fundamental laws of mechanics. To this examination : 
will not proceed, but will content myself with founding my in 
vestigations on the more common forms in which these laws are 
recognised. They naturally divide themselves into two claf 
those which relate to the pressures of the acting parts during 
any momentary state of the machine, and those which relate 
properties of the machine considered as in motion. Those 
first or statical class, though at first sight very nmiie- 
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reus, are summed up in one law, called the prinripU ofvirlual 
velocities. My first object will be to exhibit this principle in 
a clear light ; not, indeed, as I would do in a scientific treatise 
on the subject, but in such a manner as appears to me to be 
best fitted for removing those pi-ejudices, the existence of which 
has occasioned this paper. 

When two weights balance each other by means of the wheel 
and axle, it is well known that they are to each other inversely as 
the diameters; but if the machine be turned a little round, the dis- 
tances through which the weights move are directly as the same 
diameters, — so that, if each weight be combined with the distance 
through which it moves, the two results are exactly equal to each 
other. The descent of one pound through ten inches would, for 
example, be accompanied by an asci^t of ten pounds through one 
inch, and thus whatever is gained or lost in intensity of pres- 
sure, as much is lost or gained in distance. It will be readily 
seen that the same thing is true of the straight lever, and of 
those combinations of pulleys which have their strings pa- 
rallel : but in the case of the inrlived plane, of the bent-lerxr, 
and, in general, of all machines in which the relations of the 
pressures are altered by a change in the position of the instru- 
ment, the application of the same rule is not so easy ; and the 
slight difficulty that attends it has elicited the assertion, tbat 
the principle of virtual velocities is there at fault. 

The relative motions of the different parts of a machine can 
easily be deduced from its geometric properties. The princi- 
ple of virtual velocities enables us, from these motions, to com- 
pute the forces, and thus connects the geometric with the me- 
chanical properties of machinery. This principle, one of the 
moat beautiful and most pervading in nature, may be thus ex- 
pressed : — 

If the position of any machine be slightly disturbed, and if 
each pressure which has yielded be combined with the distance 
through which it has yielded, and each pressure which has ad- 
vanced with the distance through which it has advanced, the 
sum of the one set of results will be exactly equal to the mm 
of the other set. 

Now, in the case of the inclined plane, says the objector to 
the reality of this law, the weight raised and the weight which 
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move aver equal distances. The motion of the weight is 
here mistaken for the distance through which its gravitation is 
overcome ; its absolute motion, for its motion in altitude : now, 
it is well known that the force requisite to drag a body up an in- 
clined plane, is to the weight of that body as the height of the 
plane is to its length ; and therefore the principle of virtual ve- 
locity is here adhered to. This misconception is jjalpable and 
easily corrected ; the motion of the machine does not alter the 
proportions of the forces. But, in the case of the bent lever, the 
error must be more involved, since it has crept from the work- 
shop to the lecture-room, and has been promulgated where 
sound knowledge and accurate ideas ought to have rewarded 
the labours of the student. The arcs, we are told, which the 
ends of the anna describe,- are proportional to the lengths of 
these arms, while the balancing forces are not proportional, ID- 
▼ersely, to the same lengths. Here, again, the absolute motion 
of the point of attachment is mistaken for the distance through 
which the pressure is overcome. If, however, the objector's ca- 
pacity be not entirely exhausted by the immense profundity of 
this remark, he will reply, and with justice too, that even esti- 
mating the motions in the directions in which the pressures act, 
the rule does not hold good. ' 

For the removal of this mighty difficulty I must summon all 
my strength. Accustomed to handle tools (I speak not for my- 
self only, but for every devotee of true philosophy), accustom- 
ed to handle tools admirably adapted for facilitating researches 
of this nature, and now called upon by the circumstances of 
the case to lay these tools aside and to venture on the question 
with unapparelcd hands, I cannot altogether divest myself of 
repugnance to the task. To render it, however, more inviting, 
I shall make the question as general as possible, and, without 
confining myself to this or to any other individual case, apply 
my remarks to those machines generally, in which the forces 
vary with the positions of the parts. 

Conceive that for a given position of such a machine, the 
pressures are so arranged as to balance each other, and then 
let the machine suffer a displacement. If this displacement be 
considerable, the equilibrium will be materially disturbed, and 
the estimate of the motions, far from giving information con- 
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oemiDg the original forces, would commingle the means for deter^ 
mining the forces in all positions between the first and last, and 
would rather be the basis for deterniinii)g the conditions of the 
mean state, than of either of the extreme ones. However small 
may be the displacement, still will there exist an error in the 
estimate ; yet the more minute the displacement, the more in- 
considerable will be the error, because there will exist the lew 
difference between the two extreme states of the machine. Id 
order, then, to compute the pressures accurately, we must deter- 
mine the proportions wliich subsist between the motions of the 
parts, supposing that these motions are infinitely small. I knotr 
of no other method fur effecting these computations than that 
contained in the Differential Calculus, or in the more abstruse 
but more satisfactory theory of Lagrange ; and, although the 
name of fluxions be a bug-bear to thousands, it is absolutely 
impossible, without its aid, to advance beyond the threshold of 
mechanical investigation. The advocates for mental indolence 
may urge that the statical properties of many machines may be 
examined without the aid of the Buxional calculus. Such is, 
indeed, the case, and these machines and such methods of cal- 
culating concerning them may afford lessons to the beginner ; 
but from such jirocessea few, if any, general conclusions can be 
drawn, while the instant that motion is contemplated, all these 
resources fail. 

The principle of virtual velocities, such as I have defined it, 
holds true of ail machines, even though subjected to the retard* 
ing influence of friction ; and is applicable not merely during a 
momentary state, but also to the motions of machines. Denot- 
ing by the yiorAJhrct, the result of the combination of a pre^ 
sure with the distance through which it acts ; if the sum of the 
accelerating forces be just equal to that of the retarding ones, 
tbe quantity of motion in the machine will be unaltered, but if 
the two sums be unequal, then will the speed be changed. Now, 
in almost all machines the forces and velocities are subjected to 
periodic variations ; the method then of cumputing the change 
in velocity consequent upon a change of force must be clearly 
understood, ere we can ubtain any information as to the general 
properties of machines in motion. 

Tbe great proposition which connects the statical with 
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phonmomic praperdea of machines is this ; that the change in 
ibe entire quantity of motion is proportional to the difference 
between the separate amounts of the accelerating and of the re- 
tarding forces; the quanlily of motion being estimated by com- 
bining each moving mass with the second power of the number 
which represents its velocity. Now, I have already said, that, 
whatever be the nature of a machine for communicating force, 
the amount of force delivered during a minute instant of time 
at the one end, is exactly equal (throwing out of view the fric- 
tion and the weights of its parts) Co that communicated during 
tbe same instant to the other end ; so that the same change is 
produced in the entire quantity of motion, whether the force be 
applied directly to the moving mass, or whether it act upon it 
through the intervention of machinery. This most important 
principle I shall endeavour to illustrate by example. 

Borrowing my illustration from the steam-engine, I shall 
suppose one in which the piston acts directly upon the fly- 
wheel, by means, say, of a double rack working alternately on 
each side of a toothed wheel. Here it will not be denied that 
^ accession to the quantity of motion in the machine during 
a half-stroke will be exactly what i% due to the agency of the 
p><es8ure of the steam upon the piston through the whole length 
of the cylinder, less, of course, by all the amount of all the re- 
tarding forces during the same period. Contrast this with 
what happens in the common steam-engine. Let the connect- 
ing rod be so nearly in a line with the crank, that a pressure of 
one hundred pounds on the piston exerts only a pressure of 
one pound in the direction of rotation ; then does it follow, from 
the principle of virtual velocities, that if the piston advance 
mtnutely in the cylinder, the extremity of the crank will ad- 
vance one hundred times as far along its path. The quantity 
of motion generated in the machine then will be what is due to 
a pressure of one pound acting through one hundred times the 
advance of the piston, or, what is the same thing, to the pres- 
sure of one hundred pounds acting through that advance itself. 
The same thing is true for every other minute motion of the 
piston, and, therefore, the whole amount of motion commiinica'- 
ted to the macliine through the crank is exactly equal to that 
communicated to it by means of the double rack and toothed 
wheels or by means of any other contrivance whatever. 
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In (he two arrangements, however, which I have contrasted, 
the motion will be divided among the parts in very different 
proportions. The manner of that distribution vitally affects 
the economy of the machine. The entire quantity of motion 
is not and cannot be concentrated in the fly-wheel ; the piston 
and all the other moving parts must have their share of it. In 
the engine with the double rack, the piston and its appendages 
possess, from the beginning of a half stroke until the end of >t, 
their full velocity. During the half-stroke, therefore, none 
of .the force of the steam is expended in generating the mo- 
tion of the piston; but just when the piston has reached its 
extreme position, its whole velocity must be extinguished and 
generated in the opposite dii'ection, and the consequence is, 
that the extreme tooth of the rack will receive a blow as if 
from a hammer as heavy as the piston and all ils appendages, 
and moving with twice its velocity; and although no loss of 
force would arise from this action, its continued repetition 
would tear the machine to pieces. In the case of the balanced 
crank-engine, on the other hand, during the first part of a half- 
stroke, the velocity of the piston and beam is gradually in- 
creasing; at the middle their velocity is the greatest; and 
during the last part it gradually decreases. In the first quar- 
ter revolution of the crank, the force of the steam is thus partly 
expended in producing the motions of the piston, beam, and 
connecting-rod ; but in the second quadrant, when these mo- 
tions are being retarded, the force necessary to accomplish this 
retardation communicates an equal accession of motion to the 
fly-wheel. Still, then, is the whole force of the steam expended 
in overcoming the friction, and in producing the particular ef- 
fect which may be wanted ; still is there no force lost on ac- 
count of the obliquity of the actions, or of the reciprocation of 
the movements ; and still is the diminution of the friction the 
only source whence increased effectiveness can be obtained. 

I do not expect that what I have just said will be sufficient 
to eradicate misconceptions so probfic of crude and abortive 
schemes. The failure itself of the contrivance is often inade- 
quate to convince its inventor of the fallacy of his ideas. For- 
tified in his ignorance by the fancy that theory is a different 
thing from practice, there is small chance of his yielding to 
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ibe arguments of one whom he conaiders as a pure theorist. 
The fashion of the day, which puts diffuse and indistinct no- 
tions in the place of true learning, which cries for science level- 
led to the meanest capacity, or, as I would translate it, to the 
most confirmed indolence, fastens these prejudices more firmly 
on the minds of the half instructed. Were the evils of this 
fashion to rest with those who turn to philosophy for relief 
from the ^onui of idleness, they miglit huve been passed over 
in silence; but when they reach that class to whose usefulness 
extensive information is essential, their removal becomes an 
object of the highest importance. It would not be proper for 
me, in the present paper, to venture into the depths of thin 
subject ; but the connection between what is called popular 
tdmce and many of those mistakes which are so current, is too 
immediate to permit of remarking on these without casting a 
glance, at least, to their fertile source. 

Were the laws which regulate the phenomena of the uni- 
Terse, laws of human invention, and did they involve contra- 
dictions and absurditiee, then, indeed, with some propriety 
might the cry be raised, " They are too abstruse, they are too 
difficult ; let us have them simplified and levelled to the mean- 
est capacity." Level these laws, and they are no longer the 
laws of nature; the true method of seizing them, is to nerve 
the mind with higher powers, to infuse into it an exalted am- 
bition, and to come to the attempt prepared for long-continued 
and strenuous exertion. Would efleminncy pave the way to 
the white summit of the Jungfrau? or, had your parlour 
hearth-stones been brought from the summit of Ben-Lomond, 
think you that your delighted eyes could thence have wandered 
over lakes and mountains P No. He who would scan the won- 
ders of Nature, who would contemplate the wisdom, the benefi- 
ceacK of her works, and would use his acquirements for the 
advantage,of his race, must give himself enthusiastically to the 
pursuit, and must scorn to turn from difficulties in his path 
Perseverance will crown his exertions with success ; and the ele- 
vation of his mind, the calm and inefi'able debght which accom- 
panicB the acquisition of knowledge, will, a thousand times 
over, repay all bis exertions. From the throne of science he will 
<tesery connections and amingeaieats and sympathies among 
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the passing events, and turning, with his colleagues, to the yet 
unsealed heights, he will emulously pursue the career of dis- 
covery. The present is a spirit-stirriDg time; on all hands 
have discoverers been at work ; from north and south has the 
hitherto unpassed harrier been assailed, and already have the 
nginals of the workmen on either sitle been descried by their 
fellow-labourers. Elaled hy the prospect of speedy siiccess, 
they now redouble their exertions, and expect ere long to re- 
asaemble on a higher platform. The science of meehanics has 
long reared its head proudly over its fellows. Under its effi- 
cient guidance, its indefatigable votaries have estimated the 
weights and motions of the heavenly bodies, and carried into 
the highest department of the science an exactness almost su- 
perhuman. Now, however, the sciences of chemistry, galvft- 
nism, and magnetism, advance rapidly to lake their stations by 
its side, and promise to rescue from the charge of inconsistency 
the great laws of mechanics. 

The precision which reason assigns to mechanical phenome- 
na, the precision which these phenomena exhibit when the pla- 
nets, launched in unfilled space, perform their mighty evolu- 
tions, fails us, when we lower our contemplations to terrestri^ 
objects. Here the perfection of nature seems to be marred, the 
traces of absolute exactitude to be effaced, as if some evil ge^ 
nius had thwarted the Almighty in his design, and sowed con- 
fusion where order was intended. All motions on the surface 
of the earth are soon extinguished, and there was no wonder 
that men, in the infancy of science, drew the conclusion that 
matter possessed a rehictancy to move. It required a mind 
of no common energy to burst the shackles which education 
and early experience had combined to rivet, and to oppose its 
solitary strength to the bigotry of false religion and false phi- 
losophy. Unaided, Galileo long maintained the contest, and, 
although at last the man fell, his doctrine was victorious. Since 
that time friction has been recognised as the antagonist princi- 
ple, which opposes, and invariably succeeds in extinguishing, 
motion, which creates errors in the results, and uncertainly in 
the practice of mechanical operations. Far. however, frtNn 
being the cause of the imperfection of machine^ fricticn is es- 
sential to their very existence. Not a fastening would be se- 
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cure, not & screw would hold, were it not for its pervading 
agency. Without friclion this world would have exhibited 
B scene of indescribable cunfuEion. Conceive for a moment, 
its influence suspended, and where would be progressive mo- 
tion P how would we climb the steep, how, even, would we 
walk along the plain F The mountain masses, rushing to 
the plains, and not arrested even there, as now, but hastening 
along with undiminished speed, would leave no spot for vege- 
table, no safety for animal life : though dashed to [Mwder by 
repeated blows, each particle would yet move onward, and 
^■oe would be realized. Far, then, from friction marring the 
general design, it itself is one of the most admirable and most 
beneficent provisions which nature's God has made for the feli- 
city of his creatures. 

When we glance over the vast fields of modem science, and 
coDtemplate the harmony that reigns among the known laws, 
when we consider the ease with which geometry is engrafted on 
arithmetic, the perfect acquaintance with geometric laws which 
is exhibited in the contrivance of the mechanical ones, we can- 
not imagine that the law of friction mihtates against or annuls 
one really existing law of nature. Chemistry has acquainted 
ue with the permanency and indestructibility of matter; me- 
chanics has taught us that the entire amount of momentum 
estinutted in any given direction, is absolutely fixed, and has 
indicated that, except where friction and chemical changes in- 
terfere, the total amount of motion in the universe is unchange- 
able. The recent discoveries in galvanism and electricity shed 
a new light upon the subject. 

The combustion of the coals, the chemical union of the car- 
bon with the oxygen in the furnace of the steam-engine, gene- 
rates motion ; that motion is extinguished partly by friction, 
and partly in effecting the disintegration of bodies ; and it now 
seems more than probable that this rubbing and this subdivi- 
sion of matter induces a state, and communicates that state to 
surrounding objects, which afterwards goes, in some distant 
quarter perhaps, to reproduce chemical changes preparatory to 
8 new evolution of the like forces. Small, indeed, as that 
diange must be when absorbed into the general mass, it is not 
on that account the less real. The mass of stone that has been 
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torn from the quarry, and fashioned into this eplendid town, is 
minute indeed, yet, undoubtedly, that transference has retard- 
ed the rotation of the earth, although our senses, aided by 
every contrivance of science and of art, be utterly unable to 
discern a trace of the change. 

While, then, we zealously strive to improve our machines, 
and to remove the friction from the inefficient to be concentra- 
ted on the working parts, let us not repine that, after all our 
exertions, we are still compelled to resign a tithe of our labour 
to that influence under which alone it is possible for us or our 
machines to exist; and let us console ourselves with the thought, 
that, though our exertions be lost to us, nature bos taken care 
that they conduce to the maintenance and well-being of the 
general system. 



Theory of Granite, and the other Massive Hocks, together vnih 
that of Crystalline Slate; proposed in Lectures on Geology, 
in the University <if Christiania in Norway, in tfie year 
18S6. By B, M. Eeiluav, Professor of Mineralogy. 
(Continued from Vol. XXIV. p. 403.) 

At several points on the boundaries of the great granite and 
porphyry districts, it happsns that granite and syenite on the 
one side, and porphyry on the other, pass completely into each 
other. Further, we find also in some places gradual changes 
from the granite to the clay-slate. Moreover, we see the same 
from granite to the primary gneiss, and also many other tran- 
sitions. We shall here bring forward only some of the most 
important. 

The boundaries between the porphyry and the granite dis- 
tricts exhibit sometimes a confused intermixture of the respec- 
tive masses, and sometimes true transitions ; tlie latter proceed 
quite step by step, so that we pass perhaps for a dislance of 
two miles (more than one-fourth of a Norwegian mile) over a 
rock intermediate between granite and porphyry, before we 
reach the clearly exhibited type of the one from the distinct 
type of the other. If the opinion be adopted, that the massive 
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rocks ID such districts are the products of eruptions, still it 
cannot easily be admitted that such enormous outpourings of 
two such entirely different materials should have taken place 
at one and the same time at points lying so near to each other. 
A priority must undoubtedly be assigned to the appearance at 
the surface of the one or the other. But in doing so, so far as 
I can see, we cut ofl' the only possible approach to assigning, 
according to the eruption theory, a kind of cause for the transi- 
tions, viz. tliat the porphyry and granilc on meeting at one time 
in a fiuid state, became blended together at the points where 
tbey encountered each other. 

But what may be still more unwelcome than the phenomena 
of the boundaries of granite and porphyry, to certain theorists, 
is, that we observe transitions from the mass^ive to the stratified 
rocks. One of the greatest errors in modern geology, is the 
distinct separation, proceeding J'rom the genetic viode t^viemng 
the subject, between stratified, or what are termed normal for- 
mations, and abnormal formations. In the manner in which 
it is wished that this separation should be understood, it is in 
fact altogether contrary to nature ; for, occording to this sys- 
tem, there cannot and must not be any real tranation thought 
of from the type of one of the two great classes to that of the 
other; and yet such a transition exists in thousands and thou- 
sands of places. This deviation from truth is its own punish- 
tnenL Thus, we see some geologists who are under the neces- 
sitj of denying a fact so clear as the transition of granite into 
gneiss; while we find others who rank gneiss, mica-slate, and 
I know not how many other stratiOed rocks, in the class of 
massive formations. 

LfCt us examine the suite of specimens of mountain-rocks 
from one of the most instructive localities in our territory, that 
of Soivsberg" in Hadeland. In the first piece, we recognise 
tbe usual siliceous slaty rock into which clay-slate and calca- 
reous clay-slate pass when near the granite boundary, a rock 
which exhibits distinct petrifactions, and in which, likewise, stra- 

• The remarkable localitj of Soivsberg, mentioned in the tcit, i» situated 
near tbe Bonds-Fiord, and but b Utile to ibe west of the great road tna 
ChriaUania to Hergen and Trondhjera — £iiit. 

TOl. XXV. XO. XLII. — JULY 18S8. F 
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tification is particularly well marked. In another portioD we 
Btill detect the parallel structure, but in the mass whicli io the 
preceding s(iecinien seemed homogeiUMus, there aow gliniiner 
fine particles that in the following fragment are to be recog- 
nised as plates of mica, and in tbe succeeding one there also 
occur portions of felspar, and so forth ; — in short, there is to 
be observed a gradually advancing development from compact 
date to a large-grained granular rocic, which Von Buch has ex- 
pressly termed granite. But, however convincing our suite of 
fq)ecimens may be, it is so but in a small degree, compared 
with the sight of these phenomena in nature itself; for on the 
Bpot we can distinctly remark this circumstance, that the transi- 
tion is by no means sudden, but extends over a long distance. 
We can plainly see how gradually it takes place, and that (bus 
tbe st rat iti cation and fossils disappear only by little and little, 
snd all in proportion as the compact structure is converted in- 
to one which is more crystalline-granular i and I have no doubt 
that every one w!io wilt bestow BuH:cient time and attention on 
ttie investigation, will not only be able to follow the parallel lines 
of tbe undisturbed direction oi' the slate beds into that region 
where granitijicalion has already distinctly enough made its 
appearance, but will detect traces of petrifactions where tbe 
siliceous masses present shining microscopic crystalline grains ; 
and the same is the case in G{iecimene from another analogous 
locality. 

The boundaries of the granite and slate are not everyHhcre 
such as we have now described them. The occurrence of ra- 
miiications at the boundary is certainly the most usual ; but 
still it is not exclusively the appearance presented ; for at some 
points at least, instead of such a phenomenon, we find perfect 
transitions between the granitic formations on the one side,aild 
the siliceous slates on the other. 

Similar tran^tiuns can also be pointed out under entirely 
difTerent circumstances. These are of importance with respect 
to an objection that niiybt be made regaiding the phenomena 
just described. The opinion has been started, as we siiall see 
better afterwards, that felspar and the other component ingie- 
dients of crystalline slates have been developed by the opera- 
tion of the melted masses occurring in their vicinity, i. e. by 
neans of the same causes as have been supposed to have elTcct- 
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«d the convprsiim of clay-sUte into siliceous slate. 'I'bere ktk 
>lao to be iiiund in oiir territory places where, in fact, the stm- 
ti&d rocks in contact with granite do not merely eshibil iJw 
iMUul degrees of alteration as flinty slate, striped jasper, kc^ 
but at length at the very boundaries present imperfect ntica 
and horu blende-slates, or even a sort of gneiss. But iii Uw^e- 
CBS«s there is always present a marked line of dcnriarcBtion li»- 
tween such slates and the massive muuntain-rock. It lUtuC 
Uuu be admitted, that if the crystalline slate, which is in can- 
tact with granite, and presents a sharply delineil boundary, i»- 
lo be regarded as formed in tlic manner described, sudi an ex- 
planation can by no means apply Co the case where a coniplete* 
Iraaaition takes place ; thus, for example, at Solvsberg, weconU 
not say thai a part of the granite which there presents itself iv- 
dir^tly pyrogetietic, and that the remainder, which afTords^ 
tEansilions to the elate, is indirectly pyrogenetic, being pro- 
duced by the action of the other on the slate ; and we boTc- 
here the peculiar circumstance, that where both crystalliiie- 
Uountain-rocks but<Ier on one another, they have so great k 
reseniblance that the difference cannot be ohserved, and tbaa. 
Ibe boimdary might easily be overlooked, should it not Kbtc 
been really obliterated by these having been melted loge^ 
Iher. Shoidd any one now, further to support a prcconceir- 
ed opinion, come forward with such an interpretation of the- 
transitions we have been considering, we have still another 
/act of an analogous kind to bring forward, which scafce— 
;3y leaves the supporters of the volcanic origin of the rocks- 
.4n question any other mode of escape than that of which we^ 
bad formerly an example, namely, to <leny the accuracy of the- 
observations. The phenomenon of nhich I speak is the fol- 
lowing ; there are places (for example on the Langesund -fiord*),. 
where the Uate shining with microscojiic crystalline particles^ 
Kea as a bed of only one inoh in thickness, between other siK- 
ceoua beds in which no crystalline structure has been develop- 
ed, or between strata of limestone ; in other beds of the satae- 
ige of strata, and as little as the previous one in contact witfa 

The Langesund.fioid U the next arm of tlie sen lo the west from t're- 
deriktvaern, and b«a od itsshuies tbe tuHnsDl'Laiigeauud, Bierig, aiiiJ &x>- 
puad.— £iiiT. 
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abnormal rocks, but somewhat thicker than it, we see transi- 
tions Tram compactness to crystal! int.* structure which have pro- 
ceeded farther; and finally, ag^un in others occurring under 
the sami.' relations, but which are a couple of feet in thickness, 
we find masses that present a perfect crystalline granular trap, 
which, in these places, represents the common greenstone. From 
the trap-rocks there are transitions througli petrographicalinter- 
mediate links in the less antt less considerable beds to the finest 
granular masses in the thinnest bed, all of which are distinct ; 
and between what has been la^t mentioned and the common hard 
elates, there are found intermediate rocks suAicient to complete 
the suite. In other places, where l)ed-like masses of the usual 
greenstone occur between strata of clay-slate and calcareous 
clay-slate, there are found small thick beds of a rock having an 
intermediate character between elay-slnte and greenstone; but 
so far as our observations have hitherto gone, the range of beds 
which exhibits the different shades of transition, is not so com- 
plete here as in the other )>eculiar example of trap, nor are 
these beds so thin as to preclude to the same degree the ad- 
mission of the hypothesis of the lateral injections. 

The transitions from the granite of our territory to certain 
primary strata must likewise be briefly noticed. I confess that 
no geological phenomenon has struck me so much as this, that 
I found places where the Ixiundarv between the granite and 
the primary gneiss had entirely disappeared, where the nature 
of the rock changed completely from the characteristic type of 
the one rock to that of the other ; so that at first I despaired 
of the possibility of finding any explanation. As to what re- 
gards the facts in this case, the relations are precisely the same 
as in the transitions from the same granite to the fossiliferous 
state. For the most part we find at the boundary ramifica- 
tions of the massive rock branching into the primary strata ; 
but sometimes, though rarely, transitions occur. That these 
transitions bear testimony against the eruption theory, in the 
same manner as the transitions between the granite and the 
newer strata, requires no further explanation ; but, in pasaingt 
we may remark, how extremely important this same fact is as 
an argument against Neptunism. It appears that some of the 
supporters of this doctrine have endeavoured to explain the 
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ramifications of the massive rock in the bounding strata, and 
generally the relations of the boumiaries and po&iliuns of-tliese 
rocks — relations which have of late been much more carefully 
examined — by assuming a simultaneous formation of these 
rocks which often occur together in such a peculiar mamier. Bui 
after what has been said this mode of escape will not sufHce ; 
for should it be maintainetl that the granite of the trausition 
territory had intruded itself at the same time that the strati- 
fied rocks were deposited, it might perhaps be said, with re- 
spect to the rami^catious in the primary rock, that these were 
upfillings of the vein-fissures then open in the basis of the new 
formation. But ramifications in the primary rock, together 
with transitions into the same, might just as well imply a si- 
multaneous origin with the last as with the new formation. 
But it is nut our object to combat opinions which have been 
excluded from the science, and which can only preserve their 

^Ilatne in its history. It is, on the contrary, those views which 
have stood their ground against all the hyjiotlieseB hitherto 
proposed that we have now more strictly to examine. 
For this purpose it will be enough to present a group of 
&cts. Every one who has, even with the smallest degree of 
attention, examined our territory, nmsl have made the remark 
that the great porphyry districts are regularly to be found 
where sandstone occurs ; and that eu rite-porphyry is assoi-iated 
more particularly with alum slate. Meanwhile, the supporters 
of the eruption theory may, perhaps, lay no great weight on 
these circumstances, which may appear to them as altugethir 
accidental, and they will not feel themselves incited to investi- 
gate how far there exists a fixed place in certain stratified 
rocks of a particular kind for massive formations ; for if we 
consider the latter as having burst forth from the interior, they 
might of course have made their appearance at any place 
whatever, without reference to the mineralogical constitution 
of the mountain-rock broken through by the eruption. That 
such an assumption, at least with respect to our massive rocks, 
is incorrect, and that it would prevent us from observing some 
of the most beautiful and important phenomena of our terri- 
tory, we sliall now have an opportunity of shewing. 

I must first of all remark in general that all those porphyry 
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^iff grsntte formations wliicli have their pelrographicol cllarae- 
*ers so distinctly marked, and which, therefore, are bo eadly. 
Tecognised, are not a\ all to he found in any place in ilie whole 
oountry, except within the boundaries of the two transition ter- 
ritories ; veins of greenstone only, more or less similar in com- 
pocition to the greenstones of the transition series, are to be met 
wtli in other localities. It is thus perfectly clear that at least 
ail the other numerous massive formations, which occur more 
esi»ecially in the Christiania territory, are most intimately coit- 
nected with the group of transition-strata of which we are 
cpeaking. In Sweden, as we shall afterwards see, massive for- 
mations occur of the same kind as ours, and there they are as- 
-sociated with a sandstone like our own, with orthocerattte lime^ 
stme, with clay-slate, &c. The gciteiic connection — for less it 
-caiinot be — between these two kinds of rock, the above-men- 
tioaed stratified and un stratified, is particularly apparent in 
looking over the map of the Christiania territory ; for it is im- 
|]assible to ascribe this connection to accident, and it would be 
A poor shift for any one to say that the places where the nia»- 
sive rocks in q^uestion occur, offered less resistance to the erup- 
tjons than any others. 

Having premised these preliminary observations, we wifll 
'SOW consider the subject in a more special point of view, by 
cKaniining the distribution of the massive rocks within the limits 
■of our territory. First of all, I should be inclined to lay par- 
ticular weight on the constant association of the great porphyiy 
-masses, or rocks belonging to the great porphyry districts with 
members of the sandstone-formation, viz. tho.se slates, cpiartToae 
sandstones and conglomerates, which occur in the upper poiw 
tion of the stratified rocks of the group. It is not a mere con- 
jecture, but a fact, that the presence of this sandstone-forma- 
*ion affords the condition required for the occurrence of the 
,gTi»t porphyry masses. However poor the Upland territory 
«my be in uiistratified rocks, yet we soon perceive that this 
«namive formation presents itself tvherever these sandsloiies are 
"w;ib\e ; and, in the territory of Christiania, I know only one 
locality where this same porphyry is not associated with the 
sandstone. The stratified rocks are for the most part boundM 
fcy the granite districts ; biit «4ieri.ver- sandstones occur in the 
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series of strata, there the granite and sienite immediot^lj dis- 
appear, and porphyry now becomes the bounding rock ; a rule 
from whiL-h I know only one exceplion, and that is at the bot- 
tom of Sande-fiord, where pranile comes in contact with quartz- 
ow sandstone ; but this case is accompanied by particular cit- 
cmriHtances, into the nature of which I cannot at present more . 
particularly enter. A similar association of transition-sand- 
stone and porphyry has been observed out of Scandinavia ; and 
on this point. I need only refer to the porphyries which occur 
in such abundance in the great coal -format) on. When we 
treated of the coal -formation, we did not venture to deduce, 
irotn the constant association of the massive rocks wilh certain 
members of the coal group, a connection by formation between 
the unstratified and stratified masses ; we merely remarked that 
nich on opinion had previously existed. On that opinion we 
arF now perhaps inclined to lay more weight. 

If, in our transition group, the dependence of the porphyry 
on the sandstones has once been admitted, from analogy it can- 
not be denied that a similar dependence exists between the gra- 
nitic rocks and the clay-slate. But the most striking of all is 
the connection between eiirite-poq>hyry when it occurs in beds, 
and alum-slate. It is possible that this last union haR an en- 
tirely different cause from that of the combination of the great 
porjihyry and the sandstones. Alum-slate, for reasons which 
shall afterwards be explained, occurs especially near the primary 
mcks; hence, if the bed-like masses of eurite-porphyry, whether 
from a general or special cause, belong particularly to the lower 
portion of the series of transition-strata, so will they, as is actually 
the case, be often found along with the aluui-slate, without imply- 
ing the dependence of the one formation or the other- But for the 
moment, let that be as it may, certain it i.s that eu rile- porphyry 
or a similar rock as its representative, is ■perfkcily regularly 
found in all the places where we see alum-slate in the neigh- 
bourhood of the primary basis ; there we 6nd it more or less 
perfectly in the form of beds, quite as a determinate member of 
the fijnnation, and alternating with the other transition strata. 
As already stated, it always occurs in the oldest portion of the 
Ir&nsition-rocks, sometimes even directly on the outgoings of 
the primary strata ; so that (as is shewn by later denudations) 
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it IB only on the hanging side that it is conntctwi with the Nep- 
tunian transition-strata. In regard to this subject, we have to 
mention a very remarkable circumstance, — tliat the petrographi- 
cal characters of the rocks arc modiSed in a determinate man- 
ner, according as tlie masses lie quite neai- the basis of the 
transition formation, or arc found somewhat higher up in the 
series of beds. In th(? first case, it presents itself as almost ft 
pure quartz, as an impure ochre- colon red rock, in which feU 
spathic substances arc very rarely present, and in which felspar 
crystals are often entirely awanting : but higher up in the range 
of beds, the basis or ground of the rock acquires more and more 
felspathic matter, and first of all becomes euritic, and afterwards 
qnite crystalline. At a still greater distance from the primary 
series, the same rock becomes of a sienitic character, but then 
it can no longer be said to have a fixed place in the succession 
of strata. The regularity of these progressive changes is limited 
only by another likewise very remarkable rule, that the larger 
masses are more crystalline, and richer in felspar, as well in 
homogeneous distribution in the basis or ground, as in Lhe crys- 
tals, than the smaller ones ; so that a perfect porphyry may 
present itself very near the primary rock, provided the mass 
be large enough, while a compact and rather qiiartzose than 
euritic rock may occur further on in the range of beds, because 
it exists in a comparatively thtn bed. That the larger maf«es 
are more crystalline than the smaller, accords perfectly well 
with Vulcanisra ; butf:ertainly the other relations we have men- 
tioned, cannot thus be made to correspond, for it seems incon- 
trovertible that this remarkable family of the massive rocks,— 
whether in the form of quartz, or of sienite, or of true eurite 
porphyry, cannot have been intruded from without into our 
formation, since they could as well have appeared elsewhere, 
even beyond the limits of the formation; and it is also clear 
that they are associated in a peculiar manner, which banishes 
the idea that the masses belonging to them have taken the places 
where they are found accidentally. 

These, now, are facts of a new kind, and it is a fortunate 
circumstance that they can be observed in our own immediate 
neighbourhood, although the full conviction of their accuracy 
can only be derived from the examination of a great number of 
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places. I cannot sutliciently recommend the study of them in 
nature herself; for I am convinced that every person who finds 
the present account of them correct, will escape what, in my 
opinion, is the great error, of considering all mountain-rocks 
termed abnormal formations without distinction, as volcanic 
(Plutonian), i. t. masses, which were once erupted from the in- 
terior in a fluid state to' the places in which they are now found. 
Thus far advanced in our investigations, we must now pre- 
pare ourselves to answer the question, What is the origin of 
these massive rocks of which we have been treating ? since we 
are not able, at least generally, to adopt even that one of 
the two prevailing theories, whicli seemed to be capable of ex- 
plaining the greatest number of our facts. Are there any 
less commonly acknowledged views on (he subject of which we 
might avail ourselves, or are we perhaps under the necessity 
of striking out for ourselves an entirely new path ? It really 
appears to me that we are in the last of these situations. Of 
all the hypotheses hitherto proposed with any degree of dis- 
tinctness regarding the origin of the unstratified rocks, I know 
only one which claims our attention in seeking for a theory of 
'the granites, porphyries, &c. of the Christiania territory — it is 
that of Keferstein.* We shall afterwards have occasion to give 
a full account of this, but at present it is sufficient for us to 
know that Eeferstein considers the massive rocks as the result 
of a spontaneous vulcanisation of certain portions of the Nep- 
tunian rocks, which being in a state of fermentation at parti- 
eular points, were heated to fusion, or in general were brought 
to a condition for crystallizing, in consequence of which they 
^cupied a larger space, and wore upraised, 8ic. I treat the 
whole conception with respect; but Keferstein has clone ho- 
mage to the spirit of the times, and in spite of his heresy, he 
seems to wish lo be classed among the vulcanists. These last, 
however, stoutly disavow him, at least they will never forgive 
hit) unlucky observations on fermentation. For our own part, 
we really lament that we cannot form an alliance with this geo- 
logist. As our reason for this, it will be enough here to state, 

* A full eipniition of M. KefersteiD'! curious views will be fnund in hla 
work entitled " Die l^aluri/eKhiehle da Erdkorptn mteh ihrtn mtoi GruniU 
" 2 vols. 1834 Edit. 
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tfaat with us be must stand on the same ground as tl>e vuU 
conJEts, inasmuch as be takes fur granted the strata-disturb- 
ing influence of the granite. We must, therefore, endeavour 
to find for oursilves a ptwition from which we may tUscover the 
causal connection, if not of all, at least of a g^'cater number of 
the facta we have stated, than it is possible to do by the 
bitherto existing theories, — I allude chiefly to Neptunism and 
Vulcanism as the only ones which have as yet received any 
full exposition, and whose principles have been clearly set down. 
Beiure we go into the subject itself, it becomes necessary to 
obtain a clear view of our position, and to consider especially 
oor relation to chemistry. With this science geologists are 
nobt intimately connected ; and in a particular manner, the 
theory of granite and the other crystalline mountain- rocks, 
■tamlsvery closely allied to it. That the truths of geolug^r 
and chemistry can never be found in contradiction to each 
other, lies in the nature of things. But both sciences have ihe 
mae rank : we mu&t Dot, as would almost seem to be required, 
scribe such a supremacy to chemistry, that the geologist 
■haiild not he able to step beyond the point of development 
corresponding to the stage in its progress at which chemistry 
may have arrived. The contingency may readily be imagined, 
(^ a subject being extremely problematical in chemistry, with 
regard to which we may be able to form a decided opinion by 
the aid of geognostical facts; and that, while a geologist dit^ecta 
his attention to whut has taken place, or is now going on, in the 
great laboratory of nature, he may thus discover phenomena, 
and unfold ideas connected with the province of chemistry, 
which he could not reach in the workshops of art. It woald, 
Uierefore, be quite in the order of things, that the geologist, by 
bis theories with respect to granite and the other massive rocks, 
■hould advance before Ihe experimental chemist; and even if 
it should chance to the latter to produce a granite perfectly 
umilar to that which is formed by nature, the geologist is not 
absolutely bound to admit as the process of formation of the 
natural rock, that which took place with regard to the artificial 
ptiaduct, when he finds that mode of formation at variance with 
geognostical phenomena. The mode of theorizing with respect 
* -o granite, &c. has been this, — that an hypothesis founded on 
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chemical principles was carried as far as possible, but for the 
geological necesnly was allowed to reflect back arguments 
for the justice of the assumption im what remained ss a chemi- 
cal postulate. So long as the opinion was entertnined that gr^ 
nite, in its gcognoatical relations, coincided with the rocks de- 
posited from water, it was natural to suppose that it also wa» 
derived from a Neptunian fluid. Granite is an aggregate of 
crysLnlline minerals. The formation of crystals, on tlie expul- 
sion of fluid matter existing in the form of water which held 
them in solution, is the most common way in which we see these 
derived, not only morphologically, but often also substantially 
as newly formed bodies which we call crystals. The circunw 
stance in which we hero went beyond chemistry, was the a»- 
mmption, on these grounds, of the formation of felspar, quartz, 
and mica, in^the moist way. 

In the same way has it fared with the now prevaihng theory. 
As soon as it was discovered, in consequence of our being bet- 
ter informed with regard to the geognostical relations of un- 
stratified rocks, thai these relations could not be brought to 
harmonize with their Neptunian origin, the Neptunian hypothe- 
sb was cast aside, and replaced by a new one, — one known for 
a long time previously, hut that is of no consequence for our 
argument: crystals are also produced from melted masses; 
and althougli crystallization is much more frequently observed 
to take place in the humid way, yet, in tliat group uf minerals 
which compose the massive siliceous rocka, according to cen- 
lain fiicts regarding many of them, it could more especially 
take place when their materials existed tn a melted condidunf 
sad from that passed to a compact state. With regaud to 
granite, chemistry has actually advanced so far as to be able to 
produce, in the dry *ay, felspar and mica; and, so far as one may 
wish that the chemical postulate of the pyrogenetic theory may 
pass over entirely to chemistry, it is only wanting that weshnuld 
be able by fusion to procure quartz, and to produce all the tliree 
minerals in combination. But to ua it would be a matter of 
Kttle consequence the success which might attend such attempts. 
The pyrogenetic hypothesis does not satisfy the demands which 
a mass of geognostical facts have on a theory of the rocks in qttes- 
and the inquirer must look about him for a new hypothe- 
So far as is practicable, chemical experiments must be at- 



92 M. Keilhau'a Theory ^Granite, and olfter Rockt. 
tended to ; fur, as we have recognised as a rule never to be 
deviated from, the geologist in his postulates must always have 
it in his eve, that, sooner or later, these must be brought to 
accord with chemical principles; so that it is not till, in his 
search after a theory, he has failed in obtaining assistance from 
his more or less perfect acquaintance (vith the formation of 
crystals or analogous bodies, that he should consider himself at 
liberty to go beyond all direct experiment. 

After these general remarks, we must proceed to inquire ip 
what other way than that proposed by the Neptunists and Vul- 
canists, such formations could take place as may aflbrd analo- 
gies, or at least hints for the solution of the problem as to the 
origin of granite, syenite, &C. 

In following up this subject, the first thing that presents it- 
self to us is the well known phenomena of the crystallization of 
Bubstances which occur in the form of vapour or gas ; but be- 
yond this a dark region lies before us, into which, however, we 
must penetrate. It appears that mineral bodies, or to speak 
generally, solid unorganized bodies, are capable of changing 
their morphological and chemical characters ; that is to say, they 
present themselves in forma which did not exist before in their 
place, and exhibit a combination of chemical constituents difier- 
eiit from their former one, or in short appear as new bodies in 
both respects, without necessarily requiring that this change 
should be preceded by their having been in a fluid state. I say 
it appears that this is the case, for that a movement of the whole, 
or at any rate of part of the substance of which the bodies pro- 
duced in this manner consist, and in the case of newly formed 
crystals at least, a very free movement must be supposed to have 
previously taken place ; and the possibility of this we can only 
conceive in a state of fluidity. It is nevertheless a fact that 
formations take place parlly wUk a maieritil, which, to our ob- 
servation, was, and continues to be, what we call firm and rigid> 
that is, neither in a liquid nor in an elastic state of fluidity ; 
and partltf in a ^olid medium, which, according to our common 
ideas, seems not capable of allowing any movement of the sub- 
stances in it. It is extremely unfortunate for geology that the 
whole of this field for important investigation has been left al- 
most quite uncultivated. Thus there exists a metallurgical pro- 
cess which exhibits in a striking manner the fact we have men- 
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Cioaed, but which, though it has been long employed, and 
therefore must have been for a considerable period known to 
chemists, has yet never been accurately examined. I allude to 
n certain motio of treating poor cop|)er^res, described many 
years ago by the Italian geologist Breislak, and employed in 
Scandinavia as well as at Agordo in Italy. It consists in bring- 
ing, by a proper degree of lieat, but which, in order that the 
process may succeed, must not go the knglk qfcaufing smelting, 
the greater part of the pure copper into ilie middle of a mass of 
ore, while portions of the iron and sulphur contained in the 
cinide ore seem to he driven outwards, The copper, previously 
only in the slate of copper-pyrites, which was more or less uni- 
furnily disseminated through the whole mass, is now found in 
the interior as a kernel, and exhibits a compound resembling 
variegated copper-ore, or a mass even richer in copjier. Give 
this phenomenon what explanation you please, still it un<^ues- 
tionably belongs to that group of facts which teach us the pos- 
sibility of such considerable chemical and morphological changes 
in what are called rigid bodies, that, in the hypothesis we seek 
for, we are not under the necessity of taking for granted, that, 
for example, the substance of granite, immediately before the 
formation of that species of rock, must have existed in a fluid 
state, whetherin a Neptunian Htiuid condition as a melted mass, 
or in general in any of the modes offluidity hitherto commonly 
known ; for if it should be said that the case we have quoted 
does not exclude the possibihly that the transposed substances 
might have been in a state of elastic fluidity, yet, even if this 
could be shewn, the conceptions we have hitherto formed with 
regard to this state must be not a Ultle modified, namely in this, 
that we must consider substances in this fonn as much more 
adapted to penetrate and to move in solid masses than we have 
hitherto believed them capable of doing. The following are also 
examples of the processes of which we speak, viz. — of the crys- 
tallization of and in solid massen : the transition of compact 
substance!!, such as glass, amorphous limestone, he. into a 
crystalline state by the action of a moderate heat ; and the con- 
version of barley-sugar from an nncrystalline to a crystalline 
condition ; of chemical changes without crystallization: the con- 
version of various minerals into steatite {Spekalecn.) 
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When we examine more closely ihe phenomena of these che- 
mical and morphological formations, we are led to the concluHon 
that the heat which is in opcraliiiii in these processes, is of use 
chiefly in hastening them, inasmuch as it imparts to them a 
greater degree of intensity, and thus appears as an indispen- 
sable cause. Where, therefore, in the example borrowed from 
a metallurgical process, new combinutions of copper and sul- 
phur were, by the assistance of heat, induced in a epnce of a 
few weeks; there, according to the data aflTordcd by various ob- 
acrvations on Roman antiquities, which have undergone ana- 
logous and still greater changes of composition, some lliousand 
years would have been requisite in order to produce such al- 
terations at the ordinary temperature. 

It is quite evident that we must anticipate chemistry when 
we are forced to rest on facts like these quoted, because che- 
mists have hitherto bestowed too little attention on Buch {die- 
aomena, inasmuch as all the materials fumislied by that science 
for our discussions consist of a knowledge of the conipositiou 
of crystals and mineral species. It would, first of all, be re- 
quisite to prove if the well known fact of the formation of 
crystals from expansible fluid bodies, could here be brought to 
bear on the subject. The first glance even shews us that the 
consideration of this phenomenon would only lead us into an 
entirely unproductive field. We may take this opportunity of 
mentioning an hypothesis, proposed at an earlier period, and 
which may Ik- quoted as an example of, so to speak, the despair 
of clearing up the di faculties as to the unstratilied mountaia- 
rocks. Among tlie efforts to unravel this great geoli^ical 
riddle, the attempt was made to consider some at least, of 
these formations, as the result of the condensation of aeriform 
matter which was dispersed through the atmosphere, and 
which was aft^nvards precipitated and assumed a solid form. 
To follow up this idea any further would be but a waate of 
time. 

There is snother view which ia of greater importance. The 
opinion has been proposed, that emanations of substances which 
are in a condition to crystalline, can, by penetrating si^td bo- 
dies, deposite crystals in them. As in discussing this subject 
authors — to the injury of KJeace — have been inclined to ex- 
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themselves in an tindpcidetl imd obscure Dianner, I resUy 
do mol know with certainly if iiny one has imagined that, for 
example, a compact slate almie can in this manntrr be c<invert«d 
into gneiss, and if a sort of smelting at the same time is assumed 
to be also necesMiry. From what we have said of the theories 
of tlie origin of dulomile and gypsum, it is evident that the 
idea is current, that at least some of the component pans of 
ninentl bodios can pass through solid masKes, and ihnt titej 
can even unite with other masses in the solid form, in order, 
IB this manner, to cause the t'oriiiatinn of new chemical combi- 
mtions, and of crystals. Although no one has thought of any 
other mode of existence of the matter supposed to be moveable, 
dian that in the form of a gas or vapour, yet still we perceive 
that ire here find ourselves entirely on the ground we last en- 
tered on, when we intiuired after the imperfectly known modes 
4if formatior of mineral spix'ies. But be the fact what ii may, 
H comes to the same thing whether we assume that these moviv 
able matters, as they are considered, are in the state of known 
expansible fluids, or are supposed to exist in a still more subtile 
^bfin ; we can scarcely hope to penetrate into these mysteries, 
and in the mean time these ideas remain alike available or alike 
nnavailahle as to our problem. 

This subjcet ought lo attract our attention in a very high 
<legree, because the outlines of the granite masses, the passage 
of the granite into the stratified rocks at the boundary, the ra- 
Diifications we observe at other points, Stc. remind us very dis- 
tinctly Uiat all these phenomena, even to the minutest detail, 
are only a repetition of the appearances presfnted hy dolonnJte 
in its relations to sumiunding stratified rocks. An esteemed 
geeJogist, Mr Ue la Heche, remarks that so soon as we have an 
accurate knowledge of the relations of position of a mountain- 
rock, we cannot be mucli in doubt regarding its mode of origin. 
1 hare always regarded this as an important truth, and it fol- 
lows from it as a coosec] uence, that two momi tain -rocks which 
agree in this respect, must also have had the same mode of for- 
■uation. I think, therefore, that the same theory that is ap- 
plied to tile origin of dolomite, ought also to be employed i 
regard to gi anile and other analogous formations. 

The dolomite theory supposes that tiie dolomite has been 
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produced by the pcnctratiou of magnesia exhalations into masses 
of carbonate of lime. There is nothing in our previous remarks 
which can be directed against the adraissibiiity of this theory ; 
but it certainly anticipates the data afTorded us by chemistry. 
It is not satisfactory to me, because it involves other extremdy 
arbitrary assumptions. It cannot be denied that in some places 
dolomite occurs in very thin but eMensive strata, and quite in 
a r^ular manner between other niountain-rix-ks ; now how ia it 
to be explained why the sublimed matter left all the other strata 
untouched, and only exerted its influence on the carbonate of 
lime in thus converting it into dolomite? In the irregular 
masses of dolomite, which are completely surrounded by Nep- 
tunian strata, there is a similar but less considerable difficulty 
to be solved. But, not to state other objections, I shall merely 
mention what seems to me the greatest, that the whole emana- 
tion-hypothesis reposes on Vulcanism ; for if the black porphyry 
(melaphyre) or other massive mountain-rock, with whose intru- 
sion dolomization has been put in connection, be not pyro-gene- 
lic, then the occasion of such an extraordinary mode of forma- 
tion gives way, and we are just as little able to assign another 
cause in its stead ; and indeed it ought only to be in the case 
of extreme necessity that wc should have recourse lo the theory 
of emanations. 

In the mean time it may be remarked, that whoever, by 
adopting the dolomite theory, admits all these suppositions, 
must necessarily find no insuperable obstacle to admitting that 
the materials for the formation of felbpar, quartz, mica, horn- 
blende, &c. may, in like manner, be conveyed by exhalations, in 
so far as was required at the places in the already existing 
masses where the development of these minerals should be a^ 
Eumcd to have gone on. If we assumed that these conveyers 
of matter rose up from beneath, then we could say of the great 
porphyry masses in our transition district that they were their 
result, that the emanations had established themselves in the 
layers of the sandstone, that, on the contrary, the substances 
necessary for the formation of eurite-porphyry had not been 
elevated to that height, but had united themselves to certain 
strata in the vicinity of the primary rocks, and so forth. 

But, in considering the subject more closely, we may leave 
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out of consideration all these artificiBl speculations, and do not 
require to think of emanations, whether with reference to dolo- 
mite or to cr^'stalline siliceous rocks. We should otherwise be 
ted into a dark region, which will not for a long time be illu- 
minated by the light of chemistry. It can be of very little 
BCTvice to trouble ourselves with hypotheses wherein chemistry 
teaches us to respect its operations, but of which it shews us 
that not one half can be made available. It is, therefore, a 
much more natural proceeding for us to confess candidly, that 
the moment is not yet come when we can give a full and satis- 
factory account of the phenomena observed, and that we should, 
therefore, as yet limit ourselves to the examination of the facta, 
such as they are, which are the first steps to an explanation, 
vrithout for the present entering on the more remote causes. 

We are undoubtedly in possession of the Eollowing two moat 
important facts : — First, that masses in a state of compact ag- 
gregation can crystallize or undergo morphological changes, 
without, BO far as we see, previously aicjuiring, in any degree, a 
fluid condition \* and next, that substantially newly formed bo- 
dies, crystallized or uncrystallized, can be developed in com- 
pact masses likewise, without our remarking that the matter, 
immediately before the formation of the new body, was melted 
in any of the known methods. These two facts are all that we 
require, but they are absolutely necessary to enable us to ex- 
plain a very large number of geological phenomena, both small 
and great, — so much so, that it really appears quite extraordi- 
nary that proper attention has not been bestowed upon them. 
For my own part, ever since I directed iny attention to these, 
though obscure, yet very important facts, I have constant- 
ly endeavoured more and more to shew their value in the 
science of geology. Even in 1828,-|- I endeavoured to advance 



■ G«j Lussac, after Mrraling the well koown fact regarding barley-sugsr, 
expremes himseir in the follawing minner : " Cecl prouve que, danp un corps 
eolide, les inoleculea peurent clianger dc position et prendre la forme crjstal- 
tine. Cet exemple a fait dire que lea mulicules iles corps aolides peuvent. dans 
certaineB circoQStances, prendre de nouvcaux arrangemens. C'est qui a lieu 

pour un grand nomlire de aels Ainsi les molfcules den corps aolidea 
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cl fbnner d'autrea groupes."-^Coura de Chimie, IL 20, Le?. 24.) 

t Poggendorff'B Annalen, xiv. 131. 
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this poeitioii, — "That onk of the hitherto known fobus 

OF AGGREGATION IN IVHICH FLUID BODIES EXIST, DID NOT KE- 
CEMASILY rUECEDIE THE FORMATIO!! OK TBA^'SF0RMAT1ON OF 
BOBIEB; but that, on the CONXitAUT, THE COMPACT FORM HID 
MOT FREVEXT MOVEMENTS IN TIIF, SUBSTANCE."' I shewt'd 

"tliepossibility that in the solid portions of the globe very essen- 
tial changes, in consequence of the moveableness of the particles 
of Bolid bodies, may have taken place, and still continue to take 
place." " And," I added, " can any one be afraid in this case, to 
fonn the conclusion that such an action is possiblcr' There is 
much in modern geolog>' which shews us that we must abandon 
the unauthorized suppositloa"t!iat the parts^'mountain-masae*, 
untfi respect to their specific constitution, and tlie position tltet/now 
occupy, are every where the same as at the moinmt,whcti,at afor- 
mer time, they or their muterialx were produced^frcna a gaseous or 
melted condition, or from solution in a Neptunaan menstruvim.'" 
But we still {ind that this belief is adhered to; and it is only 
by casting off sucli ideas that we rauy hope for " some light 
being perhajis thrown on the ongia of so many singular iir- 
rangements of rock-formations, which, by the assumption of an 
absolutely inactive state of the solid portions of the globe, caO' 
not be at all understood." I alsi> stated it as my opioion, that 
"a multitude of mineral prndiicts whose formation has in a 
very forced manner been attributed to iniiltralions or subli- 
mations, will prove to be the result of long continued processes 
in the compact stony mass." A coDtinned study has more and 
more strengthened these earlier views : I regar'' them as the 
foundations of the whole of geology ; and they ar» strongly 
confirmed not only by the consideration of tlie mineral roasees 
existing on the great scale as the component parts of moun- 
tains, but also by the investigation of the varied modes of their 
occurrence as immense veins, beds, imbedded masses, &c. to- 
gether with the examination even of imbedded and disseminated 
minerals. 

I must again repeat, that we are not to be prevented from 
adopting a theory because the facts on which it rests cannot be 
further explained, for we are not inclined to discontinue all the 
geological investigations belonging to it, until we approach 
more nearly the desired solutions of our difficulties, nor can we 
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lorger occupy oursclvea with the old, hitherto exclusively cul- 
tivated ground, where new resources no longer present them- 
selves for new necessities. 
We shall therefore endeavour to avail ourselves as much as 
possible of the facts we have announced. When wc consider 
directly the grounds on which we repose, — in such a manner 
that we avoid all idea ot' penetrating the subject to the root or 
foundation, but, separating every reflection tending to olwci- 
rity, regard them only as mere phenomena, — we may he leil to 

ksome general conceptions, in which errors possibly exint, hut 
wlricb are, nevertheless, to be received, at least provisionally, 
at correct. Thus in certain cases we may imagine, that the 
materials which are necessary for the formation of the new ho- 
dieawere not derived from any points n-iihout the parts of the 
solid masses where formations take place. Kcferstein, when 
^leaking of steatites, (spekstencn) and other similar metamor- 
phoses (properly speaking metastomcUoaes), remarks quite cor- 
rectly, that the chemical constitution of these minerals has not 
the slightest connection with the chemical composition of those 
(pedes by whose transformation they are produced, and shews 
that we can only assume tliai tlie chemical substances ftave been 

I completely converted into cnie another. Until chemistry can 
enable us to trace up more successfully the nature of the pro- 
cess which goes on in the instances mentioned, we may adopt 
tbe same idea and retain the same expression. The first of the 
general conclusions referred to is therefore the assumption of 
tbe possibility of perfect Mibxlantial transfitrmatian, by which 
it is supposed that the conveyance of matter from without is 
iHrt necessary for the formation of new bodies, It would there- 
fore be regarded as not at all impossible that a mass of pure 
carbonate of lime, without the addition of magnesia, and with- 
out the espukion of a corresponding quantity of lime, should 
become a carbonate of lime and magnesia. At all events, we 
thus remove the necessity of accounting for the origin of the 
magnesia discovered by analyses in the altered mass. 
Another view springs from the con ui tie rat ion of certain other 
phenomena. We may assume that, wlietlier the medium itself 
in which these formations took place afforded the niati rials, or 
iriiether they came from another place, still they did not origi- 
g!8 
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nate, at least entirely, from ilie very points where the new sub- 
stances were formed ; but that they were conveyed to these points. 
We are, therefore, obliged to admit certain attractiuns, as the ac- 
tive moving agent which transported matter to such points, 
and also a power which prepared and formed the requisite 
space for the matter that was collected at these places. Ex- 
amples often come before our eyes of such occurrences in pasty 
media, where a chemical substance is formed at certain points ; 
but examples are not awanting where the medium was a com- 
pletely solid, rigid mass, and where the same phenomenon has 
talien place. I shall only allude to tlie occurrence of mellite 
or honey-stone, in imbedded crystals in brown coal. Really 
it appears to me, that the difficulties are not much greater in 
understanding this phenomenon in an entirely solid medium, 
than in a pasty one, for the latter is certainly not much more 
permeable, or much more suited for the movement of fine fluids 
than the former, and we caimot more easily see how the shoot- 
ing out of crystals can push aside the pasty mass, than how the 
compact mass is forced to make room for the crystals. But we 
cannot proceed farther, than merely thus to convey a general 
impression of the phenomena ; this will at least preserve us 
from untimely and wild attempts to give explanations of oc- 
currences, regarding which more cannot in the mean time be 
demanded than a simple glance at the facts as they are exhi- 
bited in nature. Thus, I do not perceive what idea can be 
formed, for example, respecting the occirrrence of chiastolite 
in clay-slate; or of crystals of felspar in limestone, or in 
quart/ose sandstone ; or of so many other similar developments 
of crystals, if we do not adhere simply to the notions spring- 
ing from the unfettered conclusions presented by nature. 

From the same considerations, and generally from those re- 
sulting from the facts r^arding the changes whicli take place 
in solid bodies, we have now, as I trust, to form our ideas of 
the formation of granite, and the other massive rocks of which 
we are treating. We must return to the same source when 
we consider the origin of gneiss, mica-slate, or generally of the 
crystalline slates ; nay, the same leading idea will at last be 
made to apply to clay-slate and other crystalline rocks ; for 
when well considered, although their origin has hitherto at. 
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tract«d but little attention, those last-mentioned rocka have 
tmdoubtedly not been deposited precisely in the manner in 
hich we now find them. But still, it is chiefly the massive 
crystalline siliceous mountain-rocks that we have in our eye, 
and those namely which are found in our transit! on -formation. 
As we are now about to apply the results of our foregoing ge- 
neral views, it will be projier to touch also on a portion of the 
other rocks of the same formation, whose formation stands in 
certain relations of dependence to the massive rocks, or which, 
when viewed along with these, may throw additional light on 
the subject. 

In the course of this discussion, I shall follow the not un- 
usual, though fiomeiimes certainly, the not advisable method 
of treating the subject in the manner as if it were supposed 
that the author's own theoretical views were all determined to 
be entirely correct ; and this plan will cause us to speak of the 
metamorphoses that have been assumed, with as much cer- 
tainty as vulcanists express thetnselves, when they designate 
granite, &c. as products of smelting. This manner of pro- 
ceeding will, I hope, in the present instance, meet with so 
much the more approbation, when I explain that I do not wish 
to exalt my theory farther, than merely to regard it as a cos- 
tume, a dress, with which we must clothe the new facts we 
have discovered, since these, in their natural nakedness, could 
not be introduced, or expect to be received, into the halls of 

{To b* eoncludeil in our nejf jVumifr). 



I On the Manufacture o/" Glass, Porcelain, and FaUe Stones, aa 
Ttnoton to the Ancient Egyptians. With Illustrative Figures.* 

Op the progress of the ancient Egyptians in many useful 
I branches of art, we have unquestionable proofs in the monu- 



" We hove to eipreis our thanks ta Mr Murraj of Albetnatle Street, for 
Us Undness in fadlitating the transference to out pages iif the iroodcute il- 
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Muuen uid Cuatons of the Ancient Egyptluu."— Edit. 
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mrnts tlint remain, aod from the evidence of ancient writers. 
The sculptures inform us tlist many inventions were known tO' 
them at the early periods wlien most olher nations were still in 
their infancy, whicli, though generally ascribed to a mucb 
later epoch, are, from the facility we now have of fixing tfae 
chronology of Egyptian inonunientB, ascertained to be coev^ 
Kith the ExoduB, or the bondage of the Israelites. 

The scientific skill they possessed in architecture, is always 
« matter of siu^rtse to the traveller who beholds the stupen- 
dous monuments of Egypt ; whose solid masonry would have 
defied the ravages of time, and have remained unimpaired to 
llie present day, had nut the destructive hand of man been 
employed against them. The invasion of Cambyaes, and the 
Hubsequent wars with the Persians ; the three years' siege of 
Thehes by Ptolemy Lathyrus, which laid several of her build- 
ings in ruins, and so completely reduced that ancient capital, 
that it was no longer worthy to be considered an Egyptian 
city ; the inveteracy of the Christians against their Pagan pre- 
decessors, and the abhorrence of the Moslems for the monu- 
ments of the idolatrous infidels ; and, lastly, the position of 
the temples, which presented themselves to the mason as a con- 
venient quarry, supplying, at little labour and expense, abun- 
(lince of stones for the erection of new edifices, were the baiie- 
ful causes of the downfall of tlie Egyptian monuments. But, 
though great portions of the finest buildings were destroyed, 
suSicient remains to attest their former grandeur, and to pio- 
eltum the wonderful skill and mechanical knowledge of their 
Cjunders. 

At the period of the Persian invasion, Egypt was looked 
ujwn as the great school of science and the repository of all 
kinds of learning; but the arts had fallen from the degree of 
excellence to which they attained under the Augustan age of 
(he 18th dynasty, and, though luxury and private wealth in- 
creased, taste in sculjiture and arcliilectnre had long since been 
en the decline, and minute and highly finished details were 
substituted for the simple and dignified iurms of an earlier 
period. The arts, however, continued to flourish under the 
succeeding dynasties, and in the reigns of Psamaticus and 
Amasis, the encouragement given to architecture, sculpture. 
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and painting, seemed to promise on improvement, if not the 
revival of tagte, and arrestetl for a time their downfall ; but 
an unexpected event was destined to bring about their sudden 
decadence, and the Persian conquest dealt a blow from which 
they vainly strove to recover in tlie succeeding reigns of the 
Macedonian dynasty ; for not only were the finest monuments 
destroyed or mutilated, statues,* works of art, and all the 
wealth t of the country carried off to Persia, but the artists 
themselves were compelled to leave their homes to follow the 
conquerors to their capital, and to commemorate the victories 
obtained over Egypt, by the authors of their own captivity and 
misfortuaeii. Thus deprived of the ^nest models, humbled by 
the lengthened occupation of the country, and losing the only 
persons capable of directing taste or encouraging art, Egypt, 
already beginning to sink, vainly endeavoured to struggle with 
the overwhelming current of events ; and while Persia was be- 
nefited, Egyptian art received its death-blow from the invasion 
of Cambyses. 

The Egyptians had long been renowned for mathematical 
science ; but it was not till the power and wealth of the country 
were at their zenith, that full scope was given fur its display 
in the grand style of public monuments; a fact sufficiently in- 
dicated by their increase of scale and vastness of size at that 
period, — the buildings of oldtn time being generally of much 
smaUer dimensions than those of the advanced age of the 18th 
dynasty. 1 particularly allude to the temples and to the co- 
lossal statues erecte<l at the latter epoch, which far exceed in 
their scale, and the size of the blocks themselves, the ordinary 
monuments of an earlier era, as may be observed in the in- 
creased proportions of the grand hall of Karnak, added by 
Remeses the Great, and the dimensions of the sitting colossi of 
Amunoph in the plain of Thebes, or that of Remeses, at the 
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MemnoniuRi, whicli weighed about 886 tons, and was brought 
over land from the quarries at the cataracts of Syene, a distance 
of more than 120 miles. 

Many obelisks, each of a single block of granite, had already 
been liewn and transported from the same quarries, as early 
at least as the reign of Osirtasen I., whom I suppose to have 
been the contemporary of Joseph ; and the same mechanical 
skill had already existed even before that period, as is shewn 
from the construction of those wonderful monuments the pyra- 
mids, near Memphis, which, in the size of the blocks and their 
Style of building, evince a degree of archilectural knowledge, 
perhaps inferior to none possessed at a subsequent epoch. But 
it was not generally called forth in early times ; they were 
then contented with monuments of an inferior scale, and their 
ordinary buildings were not of the same gigantic dimensions. 
A grand work was then seldom undertaken without an adequate 
motive, and the knowledge they [wssesscd was reserved for 
particular and extraordinary occasions, but when riches and 
the love of show increased, they extended the size of their 
temples, and constant practice having made the means familiar 
to them, artisans and engineers vied with each other in hewing 
«nd transporting colossal statues, monoliths, and other ponde- 
rous monuments, which served for ornament and the display of 
their mechanical knowledge. 

It was not in this branch of science alone that the Egyptians 
excelled ; the wonderful skill they evinced in sculpturing or 
engraving hard stones is still more surprising, and we wonder 
«I the means employed for cutting hieroglyphics, frequently to 
the depth of more than two inches, on basalt, on syenite, and 
other stones of the hardest quality. Nor were they deficient in 
taste, — a taste too not acquired by imitating approved models, 
but claiming for itself the praise of originality, and universally 
allowed to have been the parent of much that was afterwards 
perfected with such wonderful success by the most highly 
gifted of nations, the ancient Greeks ; and no one can look 
upon the elegant forms of many of the Egyptian vases, the or- 
namental designs of their architecture, or the furniture of their 
rooms, without conceding to them due praise on this point, and 
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admitting, that however whimsical some of the figures may be 
in sacred subjects, they often shewed considerable taste where 
die regulations of the priestliooti and religious scruples ceased 
to interfere. 

In their temples they were obliged to conform to rules esta- 
blished in the early infancy of art, which custom and prejudice 
had rendered sacred : the ancient style was always looked upon 
with the highest veneration, and it is probable that from the 
same feeling of respect, the formidas and diction of their books 
cf law or rehgion continued the same as in early times ; a cus- 
tom prevalent among many people, whatever improvement lan- 
guage undergoes: for neither would tlie Turkish Moslem dare 
to translate the Arabic Qoriin, nor the Cairenc to alter it to 
his own dialect ; and we might ourselves object to a Bible 
vfritlen in the style of Robertson or Hume. 

Plato and Synesius both mention the stem regulations which 
forbade their artists to introduce innovations in religious sub- 
jects ; and the more effectually to prevent this, " the profession 
of artist was not allowed to be exercised by common or jllite- 
rate persons, lest they should attempt any thing contrary to the 
laws established, regarding the figures of the deities." 

In their household furniture, and the ornamental objects 
uaed in their dwelling-houses, they were not restricted by any 
established rules ; here, as 1 have observed, much taste was 
displayed, and their vases frequently bear so strong a resem- 
blance to those of Greece, that we might feel disposed to con- 
sider them borrowed from Greek models, did not their known 
antiquity forbid such a conclusion; and many have mistaken 
the ornamental devices attached to them and to other fancy 
vorks of Egyptian art, for the productions of Greek sculptors. 
Now, that we are acquainted with the dales of the Egyptian 
monuments, the square border and Ecrolls, so common on 
Athenian, Sicilian, Etruscan, and Gricco- Italian vases, are 
fibewn to be, from the most remote time, among the ordinary 
devices on cups and the ceilings of tombs at Thebes and other 
places, and tlie graceful curve of the Egyptian cornice, which, 
not confined to architecture, is repeated on vases and numerous 
articles of furniture, was evidently adopted for the same orna- 
mental purpose by the Greeks. 
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One of the most remarkalile inventions of a remote era, and 
one with which the Egyptians appear to have been acquainted, 
at least as early aa the reign of the first Osirtasen, upwards of 
S500 years ago, i^ that of glass-blowing. The process is re- 
presented in the paintings of Beni Hassan, executed during 
the reign of tliat monarch, and hia immediate successors ; and 
the same is again repeated, in other parts of Egypt, in tombs 
of various epochs. 




The form of the bottle, and the use of the blowpipe, we 
unequivocally indicated in those subjects ; and the green hue 
of the fused material, taken from the fire at the point of the 
pipe, cannot fail to shew the intention of the artist. But if the 
sceptic should feel disposed to withhold his belief on the autho- 
rity of a painted representation, and deny that the use of gbas 
cowld be proved on such evidence, it may be well to remind 
him, tliat images of glazed pottery were common at the same 
period, that the vitrified substance with which they are covered 
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r is of the same quality as glass, and that, therefore, the mode of 
fuang, and the proper proportions of the ingredients for mak- 
I ing glass, were already Icnown to them ; and we can positively 
state, that 200 years after, or about 1500 b.c, they made orna- 
ments of glass ; a bead, bearing a king's name who lived at 
that period, having been found at Thebes, by my friend Cap- 
tain Henvey, U.N., the sjiecific gravity of which, S.535, is 
precisely the same as of crowii-glaes now manufactured in 
England. 








Fia.1. 2. GlsM bottle* reprenpiLtcd in thBBeulplurcsofTljebpB. 

3. Csptnin Henvsf'* glass bead. Abaul the ren] iize. 

4. TliE liieroglrp)i}cg OD the bend, caDtaining die aama of a. monarch 

who lived 1500 B.C. 

Many glass bottles, and objects of various forms, have been 
met with in the tombs of Upper and Lower Egypt, some un- 
questionably of very remote antiquity, though not readily as- 
cribed to any fixed epoch, owing to the absence of royal names, 
indicative of their date ; and glass vases, if we may trust to the 
represeatations in the Theban paintings, are frequently shewn 
to have been used for holding wine, at least as early as Exodus, 
1490 years before our era. 

Till within a few years, prejudice forliade the belief that the 
ancients were acquainted with ths manufacture of glass, and 
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many persons could not be persuaded that the Romans used it, 
though represented in the paintings of Pompeii with the most 
unquestionable truth, and a pane of glass, and numerous frag- 
ments of broken battles, had been discovered in that excavated 
city. The fact, however, became established, and these doubts 
were silenced ; still it was questioned whether the invention 
dated before the destruction of that city ; the glass was much 
condemned aa of inferior quality ; and the authority of Pliny,* 
previously disbelieved, was now welcomed as an old friend, 
and called forth to prove that glass was a late discovery of 
some PhcEnician mariners, who having lighted a fire on the 
sea-shore, and supported their cooking utensils on blocks of 
nitre, were taught by the union of the fused substances the se- 
cret of this useful invention. The Roman naturalist had fixed 
no time for this event, and if he spoke of improvements in the 
art, introduced in the reign of Tiberius, it was presumed that, 
though a vitrified substance was known, its qualities were not 
properly understood, and tliat its discovery only dated about 
the Augustan age. They even objected, that, under the first 
Emperors, windows were made of a transparent stone, brought 
from Spain and other countries, called Lapis specular is ; and 
they hence inferred the imperfect knowledge of glass. 

This stone is now well known under the name of mica ; it 
was only used in the houses of the rich, in litters, or as an or- 
nament to the best apartments ; other persons being content 
with linen, horn, or papr. 

Such were the feeble arguments brought forward to disprove 
the use of glass, for vases and for ornamental purposes, among 
the Romans; but with much leas reason did they apply to its 
invention in other countries ; and though the Egyptians never 
knew the necessity, or rather the annoyance, of glass windows, 
under a burning sun, they were well acquainted with vases of 
that material ; and the workmen of Thebes and Memphis, and 
subsequently Alexandria, were famed for the excellent qualities 
of glas^-ware they produced, with which Rome continued to 
be supplied, long after Egypt became a province of the Em- 
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pire. Strabo was informed by a glassmaker of Alexandria, • 
that a peculiar earth was found in Egypt, without which it 
was impossible to manufacture certain kinds of glass of a bril- 
liant and valuable quality; and some vases presented by an 
Egyptian prieat to the Emperor Hadrian, -f* were considered so 
curious and valuable, that they were only used on grand occa- 

RODS. 

Such, too, was the skill of the Egyptians in the manufacture 
of glass, and in the mode of staining it of various hues, that 
they counterfeited with success the amethyst and other pre- 
cious stones, and even arrived at an excellence in the art which 
their successors have been unable to retain, and which our 
European workmen, in spite of their improvements in other 
branches of this manufacture, are still unable to imitate ; for 
not only do the colours of some Egyptian opaque glass offer 
the most various devices on the exterior, distributed with the 
regularity of a studied design, but the same hue and the same 
device pass in right linea directly through the substance; so 
that, in whatever pari it is broken, or wherever a section may 
chance to he made of it, the same appearance, the same colours, 
and the same dence present themselves, without being found 
even to deviate from the direction of a straight bne, from the 
external surface to the interior. 

Thisquality of glass, of which I have seen several specimens, 
has been already noticed by the learned Winkelmann, who is 
decidedly of opinion that " the ancients carried the art of glass 
making to a higher degree of perfection than ourselves, though 
it may appear a paradox to those who have not seen their 
works in this material." % He described two pieces of glass, 
found at Home a few years before he wrote, which were of the 
quality above mentioned. § " One of them," he says, " though 
not quite an inch in length, and a third of an inch in breadth, 
exhibits on a dark and variegated ground, a bird resembling a 
duck in very bright and varied colours, rather in the manner 
of a Chinese painting than a copy of nature. The outlines are 
bold and decided, the colours beautiful and pure, and the ef- 
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feet very pleasing, in consequence of the artist having alter- 
nately introduced an opaque and a tvanspDrciit glass. The 
most delicate pencil of a miniature painter could not have traced 
with greater sharpness the circle of the eye-ball, or the plumage 
of the neck and wings, at which part this specimen has been 
broken. But the most surprising thing is, that the reverse ex- 
hibits the same bird, in which it is impossible to discover any 
difference in the smallest details ; whence it may be concluded 
that the figure of the bird continues through its entire thick- 
ness. This picture has a granular appearance on both sides, 
and seems to have been formed of single pieces, like mosaic 
work ; united with so much skill, that the most powerful mag- 
nifying glass is unable to discover their junction. 

"From the condition of this fragment, it was at first difficult 
to form any idea of the process employed in its manufacture ; 
and we should have remained entirely ignorant of it, had not 
the fracture shewn that filaments of the same colours, as on the 
surface of the glass, and throughout its whole diameter, passed 
from one side to the other, whence it has been concluded that 
the picture was comjmsed of different cylinders of coloured 
glass, which being subject to a proper degree of heat, united by 
(partial) fusion. I cannot suppose they would have taken so 
much trouble, and have been contented to make a picture only 
the sixth of an inch thick, while, by employing longer fila- 
ments, they might have producetl one many inches in thick- 
ness, without occupying any additional time in the process ; it 
is therefore probable tliis was cut from a larger or thicker piece, 
Bod the number of the pictures taken from the same, depended 
en the length of the filaments, and the consequent thickness of 
the original mass. 

" The other specimen, also broken, and about the siee of the 
preceding one, is made in the same manner. It exhibits orna- 
ments of a green, yellow, and white colour, on a blue ground, 
which consist in volutes, strings of beads, and flowers, ending 
in pyramidical points. All the details are perfectly distinct 
and unconfused, and yet eo very minute, that the keenest eye 
is unable to follow the delicate lines in which the volutes ter- 
minate; the ornament!!, however, are nil contiauad without in- 
terruption, through the entire thidcnese of the piece.** 
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Sometimes, when tlie specimens were very thin, they applied 
and cemented them to a small slab of stone of their own size,* 
which served as a support on the hock, and by this means they 
weK enabled to cut them much thinner, and consequently to 
mcrease ihcir number. 

Two of the most curious specimens I have seen of this kind 
of glass, have been brought to England. One is in the posses- 
nan of ray friend Captain Henvey, R.N., to whose kindness I 
am indebteil for the copy of it, and of the bead before mention- 
ed. The other was found in Egypt by Dr Hogg. 

The quality and distribution of the colours in Captain Hen- 
▼ey's specimen are strikingly beautiful ; the total size is about 
Ii"o '"cb square ; and the ground is of an amethyst hue. In 
Ifae centre is a device consisting of a yellow circle, surrounded 
by light blue, with a bright red border, and on the four sides 
dioot forth light blue rays, edged with white. Around this, 
which is isolated, runs a square ornament of bright yellow, di- 
vided into distinct parts, formed by openings in each of the 
ddes, and at the four comers a l>eautiful device projects like a 
leaf, formed of a succession of minute lines, green, red, and 
white, the two last encircling the green nucleus, which meet in 
a oommon point towards the base, and terminates in almost 
imperceptible tenuity. The delicacy of some of the lines, is 
truly surprising, and not less the accuracy with which the pat- 
terns are executed ; and the brilliancy of the colours is as pe- 
tnarkable as the harmony maintained in their disposition ; an 
art then much more studiously attended to, and far better un- 
derstood than at the present day. 

The secret of making tliese glass ornaments is more readily 
explained from this specimen than any I have mcl with, It 
eonsials of separate squares, whose original division is readily 
diacovered in a bright light, as well as the manner of adjusting 
the difierent parts, and of uniting them in one mass ; and here 
teai there we find that the heat applied to cement the squares 
hae caused the colours to run between them, in consequence of 
partial fusion from too strong a fire. This fact, and the dis- 
position of the separate squares, will be better understood from 
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a reference to the plate, from which, too, some idea may be ob- 

taioed of the fineness of the lines composing the devices.* 

Not only were these vai-ious parts made at different limes, 
and afterwards united by Iieat, rendered effective on their sur- 
faces, by means of a flux applied to them, but each coloured 
line was at first separate, and, when adjusted in its proper 
place, was connected with those around it by the same process ; 
and these, as Winkelmnnn very properly suggests, were cylin- 
ders or lamine, according to the pattern proposed, which pass- 
ed in direct lines through the substance or ground in which 
they were imbedded. 

Paw, Goguet, and other antiquaries, had long ago been con- 
vinced that glass was known to the Egyptians as well as the 
Fhcpnicians, at a very remote period, and the immense eme- 
ralds mentioned by ancient authors were considered glass imita- 
tions of those precious stones ; a conjecture rendered still more 
plausible by the experience of modern times, which shews that 
the most noted jewels of Christian churches are frequently for- 
med of the same materials. Such were the colossal statue of 
Serapis,-)- in the Egyptian labyrinth, nine cubits, or thirteen 
feet and a half in height; an emerald presented by the King 
of Babylon to an Egyptian PharaohJ:, which was four cubits 
or six feet long, and three cubits broad; and an obeliskg in 
the temple of Jupiter, which was forty cubits, or sixty feet in 
height, and four cubits broad, composed of four emeralds. )| 

The opinions of those writers respecting the early invention 
of glass is now fully confirmed ; and whether the first idea 
originated with the Phcenicians, or their neighbours the Egyp- 
tians, we have satisfactory evidence of its use 3300, or perhaps 
3500 years ago. 

Of the different purposes to which glass was applied by the 
ancients, Winkelmann gives a further account in the same chap^ 
ter, where he pronounces his opinion, that " generally speak- 
ing, it was employed more frequently in ancient than in mo- 

• This reference is to a coloured plate in Mr Wilkloson'B work. I 
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dern times ;" and cites, as another proof of llieir great skill iii 
its manufacture, the vase preserved in the Palazzo Barberini at 
Bome, which, from the manner in which the layers of colour 
were united " had been mistaken for a real sardonvt.'' It is 
the same that is now in the British museum, and known by the 
name of the Portland Vase.* 

That the Egyptians, at the early periixl of the eighteenth dy- 
nasty, were well acquainted not only with the manufacture of 
common glass, for heads and bottles of ordinary quality, but 
with the art of staining it of divers colours, is sufficiently pro- 
ved by the fragments found in the tombs of Thebes ; and so 
skilful were tliey in this complicated process, that they imitated 
the most fanciful devices, and succeeded in counterfeiting the 
rich hues and brilliancy of precious stones.-)- The green eme- 
rald, the purple amethyst, and other expensive gems, were suo 
cessfully imitated ; a necklace of false stones could be pur- 
chased at a Theban jeweller's to please the wearer, or deceive 
a stranger, by the appearance of reality ; and tlie feelings of 
envy might be partially allayed, and the love of sliow be gra* 
tiGed by these specious substitutes fur real jewels. 

Pliny states,! '-''^^ ^^^ emerald was more easily counterfeited 
than any other gem, and considers the art of imitating precious 
stones a far more lucrative piece of deceit than any devised by 
the ingenuity of man ; Egypt was, as usual, tiie country most 
noted for its skill in this manufaeture,§ and Strubo[[ says, 
" that an earth found there was the only kind which would 

• Some imitatlonB of It were made hy Wedgewood. 

t Seneca sn^s that Deniocrituii iirst sbeved themstbod of polishing Ivnrv 

■ad of imitating precious Etonea (Eput. DO) ; but this whs long alter the »rt 

WM common in Eg7pt. Vide PUn. (xxxvi. ac) " Fit et album et murrhinum 

aut byadntboa sapphirosque imitatum (vitrum);" and Herodot ii. G9, who 

call* them xJhk x'^*' o^ melted composition of stone. 
'X Non eat amarugdu alia imitabilior gemma mendielo vltri ;" and " ex cryt^ 

lallo tingenlut ninaiBgdl, neque eat ulta f'raus vltie lucrosior," lib. xxvii, 

Cl3. 

§ PWe the ftfemoir of JI, Bou Jet, " Sur I'Art de la Venerie ni! en Egypte." 

In Ihnt valualiW wort the Description de I'Egypte, voL is. p. 313. I can- 
it agree with M. B. rei^pecting the trees and the water of the Natroa I^lcets 

p. 239, note C. 
II Strabo, lib. xvL p. GSI, ed. Cu. 
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Wiswer for rich and variegated compositions." The eniCTaids 
mentioned by Apion and Theophrastiis, whicli, we before ob- 
served, are supposed to have been of glass, might also be cited 
to shew that the art was known in the Pharaonic age, if we had 
not abundant and far more satisfactory proofs from specimens 
found in the ruins of Tlicbcs ; and we can readily believe the 
assertion of PHny, that in his lime they succeeded ao com- 
pletely in the imitation, as to render it *' difficult to distinguish 
felse from real stones."* Many in the form of beads h»Te 
been met with in different parts of Egypt, and particularly at 
Thebes ; and so far did the Egyptians carry this spirit of imi- 
tation, that even small figures, searabfci, and objects made of 
wdinary porcelain were counterfeited, l»eing composed of sdll 
cheaper materials. A figure, which was entirely of earthen- 
ware, with a glazed exterior, underwent a somewhat more 
complicated process than wht-n cut out of stone, and simply 
covered with a vitrified coating; this last could therefore be 
i»Id at a low price: it offered all the brilliancy of the former, 
and its weiglit alone betrayed its inferiority ; by which means, 
whatever was novel, or pleasing from its external appearance, 
was placed wilhin reach of all classes; or at least the possessor 
had the satisfaction of appearing to partake in each fashionable 
novelty. 

Such inventions, and euocessful endeavours to imitate costly 
ornaments by humble materials, not only shew the progress of 
art among the Egyptians, but strongly argue the great ad- 
vancement they had made in the customs of civilized life ; 
since it is certain, that, until society has arrived at a high de- 
gree of luxury and refinement, artificial wants of this nature are 
not created, and the lower classes do not yet feel the desire of 
imitating their wealthier superiors, in the adoption of objects 
dependent on taste or accidental caprice. 

Glass bugles and beads were much used by the Egyptians 
for necklaces, and for a sort of net-work, with which they 
covered the wrappers and cartonage of mummies, arranged so 
ae to form, by their varied hues, numerous devices and figares, 
in the manner of our bead-purses; and the ladies sometimes 
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amused themselves I»y stringing them for ornamental purposes, 
Rs at the present day. 
The principal use to which glass was applied by the Egyp- 
tiaiw, besides the beads of fancy work already noticed, was for 
tbe manufacture of bottles, vases, and other utensils;* wine 
was frequently brought to table in a bottle, or handed to a 
guest in a cup-|- of this matt-Hal, and a body was sometitnes 

I buried in a glass coffin. J Occasionally a granite sarcophagus 
Tea covered with a coating of vitrified matter, usually of a deep 
green colour, which displayed, by its transparency, the sculp- 
tures or hieroglyphic legends engraved upon the stone; a pro- 
cess well understood by the Egyptians, and the same they em- 
ployed in many of the blue figures of [wttery and stone, com- 
monly found in their tombs ; the stone, in one ease, being co- 
vered with a composition capable of vitrirying, and then ex- 
posed to a certain degree of heat, until properly melted and 
difTused over the surface, and in the other, dipped into a mix- 
ture, which was vitrified in the same manner. 

Like the Romans, they used glass for mosaic work, and 
pieces of various colours were employed in fancy ornaments, 
in the figures of deities, in sacred emblems, and in the different 
objects for which inlaid work was particularly adapted, the 
quality then used l»eing generally of an opaque kind, fn 
flome of these vitrified compositions, the colours have a bril- 
liancy which is truly surprising ; the blues which are given by 
copper are vivid and beautifully clear ; and one of the reds, 
■which is probably derived from minium, has all the intease- 
less of Toaaa ajUico with the brightness of the glassy material 
I which it is found ; thus combining the qui^ities of a rich 



Many of the cups discovei-cd at Thebes, present a tasteful 
arrangement of various hues, and evince the great skill of tbe 



* Tbe lamps inentinncd bj Herudotu* (ii. 63.), at the Tnlinl of Luojit at 
S«i^ were probably glass. Vidt mfru. p. 182. 

+ In Kome the use of glass v»c9 auperseded tliat ofgolil nnd silver. Plln. 
xravi. 211. " Usus ad potandum argent! metulli et auri pepulit (vitrum).'' 
i Alexaniler the Great was said to have been burled in a glass colSn at 
I Alexandria. 

h3 
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Kgyptianfl in the manufacture of jrarcelain; and no one can 
examine similar specimens \rithoiit feeling convinced of the 
great experience they poi-sessed in this brancli of art. Tho 
manner in which the colours arc blended and arranged ; the 
minuteness of the lines, frequently tapering ofl? to an almost 
imperceptible fineness; and tlie varied directions of tortuous 
curves, traversing the substance, but strictly conforming to 
the pattern designed by the artist, display no ordinary skill, 
and shew that they were perfect masters of the means employed 
lo produce the effect proposed. 

The Egyptian porcelain should perhaps be denominated 
glass-porcelain, as partaking of the quality of the two, and not 
being altogether unlike the porcelain-glass invented by the ce- 
lebrated Keaumur, who discovered, during his curious experi- 
ments on different kinds of porcelain, the method of converting 
glass into a substance very similar to china-ware. 

The ground of Egyptian porcelain is generally <)f one ho- 
mogeneous quality and hue, either blue or green, traversed in 
every direction by Unes or devices of other colours— red, white, 
yellow, black, light or dark blue, and green, or whatever the 
artist chose to introduce; and these are not always confined to tht- 
surface, but frequently penetrate considerably into the ground, 
sometimes having passed half, at others entirely through the 
fused substance ; in which respect they differ from the porcelain 
of China, where the flowers or patterns are applied to the surface, 
and perhaps justify the use of the term glass-porcelain, which 
I have adopted. In some instances, the yellows were put on 
after the other colours, upon the surface of the vase, which was 
then again subjected to a proper degree of heat ; and after 
this, the handles, the rim, and the base, were added, and fixed 
by a reix^tition of the same process. It was not without con- 
siderable risk tiiat these additions were made, and many vaies 
were broken during the operation ; to which Martial alludes in 
an epigram on the glass cups of the Egyptians,* That ihe 
Egyptians possessed considerable knowledge of chemistry and 
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Maniat, Eidg. Itb. xlv. US. Ckllcei vitrei :— 

Adaplcis ingenlum NilE, ijuibua sddere plura 
Dum cupit, ah, quotlM perdidit auctor opus." 



at knoien to lite Elgyptians. 117 

the use of metallic oxides, is evident from the nature of the 
colours apphed to their glass and porcelain; and they were 
even acquainted with the influence of acids upon colour, being 
ahle, in the process of d^'eing or staining cloth, to bring about 
uertaia changes in the hues,* by the same nienns adopted in 
our own cotton works, as I shall shew in describing the manu- 
factures of the Egyptians. 

It is evident that the art of cutting glass was known to the 
Egyptians at the most remote periods, hieroglyphics and vari- 
ous devices being engraved upon vases and beads, made in the 
time of the eighteenth dynasty; and some glass, particularly that 
which bears figures or ornaments in relief, was cast in a moidd. 
Some have supposed that the method of cutting glass was un- 
known to the ancients, and Iiave limited the period of its in- 
vention to tlie commencement of the seventeenth century of our 
era; when Caspar Lehniann, at Prague, first succeeded in it, 
and obtained a patent from the Emperor Itodolph II. ; but we 
may infer from the authority of Pliny, that glass-cutting was 
known to the ancients, and that the diamond was used fur the 
purpose as at the present day, even if they were ignorant of 
the art of cutting this stone with its own dust. " Diamonds,'' 
says that author,-f- " are eagerly sought by lapidaries, who set 
them in iron handles, for they have the power of penetrating 
anything, however hard it may be." He also states that eme- 
ralds and other hard stones were engraved, though in early times 
it was " considered wrong to violate gems with any figures or de- 
vices ;"J and the diamond was found capable of cutting those 
of the hardest (juality, " for all gems," he observes, " may be 
engraved by the diamond. "§ 

It is difficult to decide upon the precise method adopted by 
the Egyptians for cutting glass and hard stones ; but if nothing 
remains to shew the process they employed, there is sufficient 



• Plin.xxKv. 11. 

+ Plin. xiivii. 4. " Eipetuntur (adamantia cniftae) ft 
que includuntur, nuUam Don durlUam ex &ciU uavantea. 

Z Plin. iixvi). Proem, and xziiii. 1. He thinks the t 
ring was a saidonyx, xxivil. c. I. 



sculptor! bus, ferro- 
Uine oT PoIj'crateH'd 



i Plin. xxxvil. IS, " Verum o 
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On tJie Manvfacture of Glass, Porcelain, <S"c. 
s of its effect ; and their early intercourse with India 



may have led them to the knowledge of the diamond, and of 
its great utility in engraving those materials, It is also proba- 
ble (hat emery powder, as I shall hereafter have occasion to ob. 
serve, and the lajjidary's wlieel, were used in Egypt ; and there 
is little doubt that the Israelites learned the art of cutting and 
engraving stones in thai country.* 

Some glass bottles were enclosed in wicker-work, very nearly 
resembling what is now called by the Egyptians a datnogin: 
they were generally of considerable size, holding from one to 
two gallons of Buid ; and Mtme of a smaller size, from six to 
nine inches in height, were protected by a covering made of the 
stalks of the papyrus or cyperus rush, like the modem bottles 
containing Florence oil : others, again, appear to have been 
partly cased in leather, sewed over them, much in the same 
manner as some now made for carrying liquids on a journey. 

Among tlic many bottles found in the tombs of Thebes, none 



1 




3, glui danagin cncloaed in wickei vork. 

3, gUn bottle OTered with pspjrus (uah. like the Florenrc 

flaifai. In the poiieitiaa rj S. Rogen, Etq. 

4, apiecp of cloth nith a border of a blue colour. Jj 



* Tke itones oigia*^ bj the Israelitf t were the ''* audiua, tepu, aod cir- 
bunrle ; the emeralil, sapplilie, ard diamond \ tlie l%u re, agate, and ameUi/at t 
llie beryl, onyx, auil jastiET.'' Esod. xxvilL 17, Itl, lit, id, and xxzlx. (■ 
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haveexcited greater curiosity and surprise, than those of Chinese 
manu&cture, presenting inscriptions in that language. The 
accidental discovery of a single bottle of this kind would na- 
tunlly pass unheeded ; and if we felt surprised that it should 
be deposited in an Egyptian sepulchre, conjecture would reo- 
flonably suggest that an accidental visitor in later times might 
h«*e dropped it there, while searching for ancient treasures of 
a more valuable kind. But this explanation ceases to be ad- 
mnsible, when we tiud the same have been discovered in vari- 
ous Theban tombs. I myself have seen several, two of which 
I brought to England;* another is described by the learned 
Professor Rosellini,t and found by !iim " in a previously un- 
opened tomb, of uncertain date, which," he refers, " from the 




Chinrae bolllea faund in the Egyptian tombs. 
Fig. 1, in theUuscumorAlnirickCuUe. 

2, brought bj- ma from Thebes. 

3, belonging lo Mr W. Hamilton, 
1, in my poaaenion. From Tbebea. 



* One Is In the Btitisli Museum, the other in my possasllon. 

t In his eKtenaiTe work on the Kgyplian Monuments, pwt 8,voLiL [kUJ, 
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alyle of the sculptures, to a Pharaonic period, not much later 
than the eighteenth dynasty;" a fourth is in the museum at 
Jersey ; another was purchased by Lord Prudlioe, at Coptos, 
and is now in the museum at Alnwick Castle; two others are 
in the possession of Mrs Bowen ; and another belongs to Mr 
W. Hamilton. They arc about two inches in lieight ; one side 
presents a flower, and the other an inscription, containing, ac- 
cording to the valuable authority of Mr Davis (in three out of 
eight*), the following legend : — " The flower opens, and lo ! 
another year.*' 

Tlie quality of these bottles is very inferior, and they apjiear 
to have been made before the manufacture of procelain had a^ 
tained the same degree of perfection in China as in after times ; 
they wereprobably brought to Egypt through India, with which 
country I believe the Egyptians to liave traded nt a very re- 
mote period, and contained some precious ingredient, whose 
value may be inferred from the size of the vase. It cannot be 
supposed that the Egyptians, who manufactured porcelain of 
far better quality, would have sought or imported these as ar- 
ticles of value ; we can therefore only suppose, that they were 
prized for their contents ; and after they were exhausted, the 
valueless bottle was applied to the ordinary purpose of holding 
the Kohl or Collyrium, used by women for staining their eye- 
lids. 

It has been questioned, if the Egyptians understood the art 
of enamelling upon gold or silver, though even in the absence 
of farther evidence, we might infer it from an expression in 
Pliny,t who says : " The Egyptians paint their silver vases, re- 
presenting Anubis upon them, the silver being painted and not 
engraved." Sniall gold figures are frequently found with orna- 
mented wings, and bodies, whose feathers, faces, or other coloured 
parts are composed of a vitrified composition, let into the metal ; 
some again appear to have been really enamelled ; and it is pro- 
bable that the early specimens of encaustum were made by tool- 
ing the devices to a certain depth on bronze, ai]d pouring a 

' J >m h«pp,v to flad that Mr Davis ii prepuing an account of then in- 
lerMting curiodties. 
f Plin. xsxiii. 9. 
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vitri6e<l composition into the hollow space, the metal b«ng 
properly hoated, at the same time ; and when lixed, the surface 
was smoothed down and polished. 

Both the encaustic painting in wa\, and that which consisted 
in burning in the colours, were evidenlly known to the ancients, 
being mentioned by Pliny,* Ovid,+ Martial, t and others; and 
the latter is supposed to have hecu on the same principle as uur 
enamelling on gold. Pliny§ says it was uncertain to whom the 
invention was due ; some ascrihc it to Aristides, as that of per- 
fecting the art to Praxiteles ; but he supposes " it was known, 
long before that time, to Pulygnotus, Nicanor, and Arcesilaus 
of Paros." 

Sottles of varioub kinds, glass, porcelain, alabaster, and other 
materials were frequently exported from Egypt to other coun- 
trieE. The Greeks, the Etruscans, and the Romans received 
them as articles of luxury, which, being remarkable for their 
beauty, were prized as ornaments of the table ; and when Egypt 
became a Roman province, part of the tribute annually paid to 
the conquerors consisted of glass vases from the manufactories 
of Memphis and Alexandria. 

The' intercourse between Egypt and Greece had been con- 
stantly kept up after the accession of Psamattcus and Amasis ; 
and the former, the parent of the arts at that period, supplied 
the Greeks and some of the Syrian tribes with the manufactures 
they required. 

The Etruscans, a commercial people, appear lo have traded 
with Egypt, about, or a little after, the same periud, and we 
repeatedly find small alabaster and |>orcelain bottles in their 
tombs, which have all the character uf the Egyptian ; and not 
only does the stone of the former proclaim by its quality the 
quarries from wliich it was taken, but the form and style of tlie 

• Plin. mv. 11. t Orid, Fart. lib. vlii. 27s. 

" et pkta coloribus ualia 

CtelcBtiim raatrem con cava puppia liabel." 
t MiTl. Epig. lib. IT. ep. 39. 

" £nciiu»Ius I'batthaii tabula delictus in b^c est ; 
Quid Ilbi vis llip^ron qui Pba^thonta incia?'' 
g Plin. xjixv, 11. " Ceria pingere, ac pieturam inurere quia primus ex- 
cogitaveril, nou constat." 
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workmanship leave no doubt of the bottles themselves hang tb? 
productions of Egyptian artists. 

It is uncertain of what stone the murrhine vases, mentioned 
by Pliny,* Martial, and other writers, were made ; it was of 
various colours, beautifully blended, and even iridescent, and 
was obtained in greater quantity in Carmania than in any 
country. It was also found in Parihia and other districts of 
Asia, but unknown in Egypt ; a fact quite consistent with the 
notion of its being fluor-spar, which is not met with in the val- 
ley of the Nile; and explaining the reason why the Egyptians 
imitated it with the composition known under the name of false 
murrhine, saitf to have been made at Thebes,+ and Memphis. 
The description given by Pliny certainly bears a stronger re- 
semblance to the fluor-spar, than to any other stone, and the 
only objection to this having been murrhine, arises from our 
not finding any vases, or fragments, of it ; and some may still 
be disposed to doubt if the stone is known to which the na- 
turalist alludes. But the fluor-spar appears to have the 
strongest claim ; and the porcelain of Egypt, whose various 
colours are disposed in waving lines, as if to imitate the natural 
undulations of that crystallized substance, may perhaps be 
looked upon with reason as the false murrhine of the ancients. 
It is difficult to say whether the Egyptians employed glass for 
the purpose of making lamps or lanterns : ancient authors give 
us no direct information on the subject ; and the paintings 
offer no representation which can be proved to indicate a lamp 
or torch, or any other kind of light. + 

HerodolusS mentions a ** fete of burning lamps," which took 



• PHn. xicxvii. 2. 

t Arrian, in his Periplus of the Red Sea (p. 3), i 

.»•» ytrn, ,a .AXn fuff,m ■mt ym^mi » Onmlik" At MedMnet Ba- 
boo are numeraua agsUsed pebbles, which were evidentlj brought then (the 
neareit known spot where they are Ibund being Xubia), but at wliul period is 
^rtain. Were l\iey not for some purpotie connected with art ? If ao, it 
is not ])robab1e thev were brought there b/ tbe Christims, though f^ntmltj 
fotind upon tbe surface of the mounds. 

X In the funeral proi;miona, one peisoo onies wlut leeiiia ta be a candle 

g HeroduL u.Gi. 
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place at Sais, anil indeed throughout the country, at a certain 
period of the year, and describes the lamps used on this occa- 
sniall vases filled with salt and olive oil, on which the 
wick floated, and burned during the whole night;" but it does 
Dot appear of what materials those vases were made, though we 
may reasonably suppose them to have been of glass. 

The sculptures of Alabastron, again, represent a guard of 
soldiers, one of whom holds before him what resembles, and 
may be considered, a lantern ; hut here too there is great un- 
certainty, sod neither of these are suflicient to decide the 
question. 



I An Attempt to ascertain Otaractera of tJu Botanical AUiancei. 
By Sir Edward Ffuesch Bromhead, Bart., M- A., F.R.S. 
L. & E. Communicated by the Author. (Continued from 
vol. xxiv. p. 420). 



CHARACIEBS OF THE USNEACEOUS RACE. 


1. Uslieotei. 


11. Fiibalci. 


21. BipaaculM. 


2. Jungermannialfs. 


12. Viulales. 


22. Myrsinttles. 




13. PassiBorales. 


as. Rutales. 


4. Cupresnles. 


14. Jl.<>ualialL-s. 


24. MilvalEB. 


b. BeiuUles. 


15. EleagnalcB. 


25. Lauralea. 


6. Rbimiiale^ 


IS. Aeanthnlea. 


26. Mapiolmles. 


7. Euphorbialcj. 


17- Lamlalcj. 


27. Menisperaiale 


& JCKUhlM. 






ft Hyperiuales. 


13. Efieales. 


39. Orcbidtlec 









UsKEAT.Ks. — E vascular, eductulose, cellules irregular, 
sur^u:^ without stomata or epidermis, not herhaceous.green, 
without a distinct axis of vegetation, without leafy appendages. 
Not reproductive in water, esexual, thecse (if present) not re- 
gularly dehiscing, sporules homonemous in germination. 

2. JoKCEKMAN'NiALts. — GrcgariouB, Small ; cellules subre- 
gutar, evascular ; having a distinct stem and dark fibrous roots, 
colour berbaceous-green ; usually having crowded simfJe leafy 
appendages, amplexicaul or pseudostipulaCe, without stomata 
(exc. apophysis of Splachiiumamputlaceum), acrogenous. Ksex- 
ual ; reproductive bodies indefinite, under two forms and ha- 
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ving a proper integument, contained in thecs ; colyptrate, divi- 
sions of teeth or valves binary ; germinating hy confervoideous 
geniculate threads. 

Inclining to a temperate, moist, and shady habitat. 

3. Lycofodialeb. — Ductulose ; stipe solid, more or less de- 
cumbent, having leafy appendages, acrogenous. Esexual; 
caulocarpous under two forms, heteronemeous in germination. 
Sporules indefinite and angular. 

Inclining to a warm habitat. 

4. CupBEssALEs, — Arboreous or frutescent, exogenous, woody 
tissue with circular disks, exarticulate ; multigemmate; leaves 
simple, without branched venation, usually fasciculate and 
acerose and rigid. Stipules 0. Seares distinct, males amenta- 
ceous. Stamens 1 or monadclphous ; anthers turned outwards. 
Ovules gymnospermous. Albumen present; embryo straight; 
radicle connate with the albumen. 

Inclining to a temperate habitat. 

fi. Betulalks. — Arboreous or frutescent, exarticulate, exo- 
genous; leaves alternate, not dotted, not scabrous, usually 
deciduous ; stipida present or leaves pinnate (Juglandaceo:), 
not sheathing. Sexes distinct, males amentaceous; fowers 
small and vernal, and often preceding the leaves. Calyr of the 
males membranous or scaly or 0. Males apetalous, females 
apetaloua (cxc. Juglandacea-). Stamens perigynoua ; anthers 
bilocular. Carpels not more than 3 perfecting seed, connate 
with each other. Albumen {exc. Liquidambar). — Inclining 
to a temperate habitat. 

6. Rhamnales. — Arboreous or frutescent, hairs (if present) 
not stellate ; leaves alternate (exc. Colletia, Retanilla). Flowers 
small, regular. Perianth more or less valvate or accUnate. 
Sepals 2-7, more or less connate. Petals (when present) not 
twisted. Stamens inserted with the petals, definite and peri- 
gynous or indefinite and hypogynous (Melanorhcea), not adel- 
phous when there is a disk. Disk developed or filaments co- 
hering at the base (some Anacardiacea'). Carpels not more 
than 10, not more than 5 perfecting seed, forming independent 
cells, connate with each other or becoming solitary by abor- 
tion. Stigma not ci^itate, FruU drupaceous or indehiscent 
(exc Boswellia) or splitting into carpels. Ovules not more 
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than 1 or 2 to each cell, and often abortive. Albumen (exc. 
some Rhamnacete) ; roi/ic/t towards the hilum(e\c.? Spondias). 
Inclining to a wanii habitat. 
7. EuPHonitlAi.ES. — Hairs (if present) often stfllate; leax'EX 
not dotted, simple (exc. Staphjieaccir) ; stipules rarely absent, 
small or deciduous or spinescent. Flowers small. Odd sepal 
inferior. Di^Hsions of the corolla (if an^) alternating with the 
divisions of the calyx (if any), and not fewer. Carpels form- 
ing independent cells, free from tlie calyx, more or less con- 
nate with each other in the bud, diKsepiments tending to in- 
durate and not to t«? absorbed. Seeds 1 and erect, or 1-3 
and pendulouB, or a\ile ^nd ascending and definite (exc. some 
Celastraceie}. Albumen (if present) enclosing the embryo; 
embryo straight or only slightly curved, axile; radicle to the 
bilum. 

8. ^scDLALEs. — Leaves petiolcd; stipules rarely present 
and then small (some Malpighiaceee, some Sapindaceie). Floaera 
small (exc. jEsculaceie, Cai'vocar). Sepals in a broken series, 
imbricate, odd sepal inferior. Torus discoid. Petals (if pre- 
sent) issuing from the edge of the disk, not connate with each 
other, deciduous. Stamens hyjxtgynous, filaments subulate or 
flat (Millingtonione), in a single or double row ; anthers in- 
trorse, bilocular, cells iMirallel, not opening by pores. Carpels 
3 or S or 4, forming indppendent cells, free from the calyx, 
connate with each other. Stigmas not sessile. Trophosperms 
central; ovules definite. Albumen or extremely thin (Mil- 
lingtoniese) ; radicle next the hilum. 

9. Hyi-ebicales. — Leaves simple; stipules 0. Flowers 
regular. Sepals Sl~1, in a broken series, imbricated. Corolla 
hypogynouB, of 4-10 divisions. Stamens hypogynous, not 
fewer than the corolline divisions. Carpellary leaves more or 
less turned inwards at the edges, free from the calyx, connate 
with each other. Albumen or very small. 

Inclining to a warm habitat. 

10. LiMONiALES. — Arboreous or frutescent, leaves alternate 
or rarely closed up near the flowers (some HugoniaceK) ; sit- 
jmiea rarely present and then deciduous (Rhodoltenacete) or 
subulate (Hugoniacese). Fknocrs not sessile. Sepals 8-5, 
more or less connate (exc. Rhodolienacea;, Hugomacese), not 
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valvate. Petala hypogynoiis, of the same number as the caly- 
eine divisions (exc. Rhodolffnacete), alternating. Stamens iiy- 
pogynoiis, not fewer tban the petals, definite (exc. some Rho- 
doltenacece) , connected at the base by an urceoliis or disk or 
corolline tube ; anthers bilocular. Carpets 2 or more or 1 by 
abortion (Canellea, Rhodotaenaees), forming independent cells, 
free from the calyx, connate with each other in the bud, 
Stiffma» not sessile, sti/le 1 (exc. Hugoniatew). Ovttlea not 
basilar. Albumen rarely absent (TrichiUese, some Cedrelaccie), 
enclosing ihe embryo; embryo straight. 

Inclining to a tropical habitat. 

1 1. Fabales. — Leaves petioled, usually alternate and stipu- 
late. FUrwera solitary or racemose or panicled. Sepals not 
exceeding 5, odd sepal inferior, 9C()als in a single series, more 
or less conticcled at the base, persistent. PdaU not exceeding 
6, alternating with the calycine divisions, not twisted in iss- 
tivation. Stamens not more than 4 times the number of 
petals. Carpels 1-5, forming independent cells, without an 
epigynous disk, free from the calyx (exc. the stipe occasionally), 
not gynobaseose, not connate with each other. Styles distinct. 
Fruit leguminous or rarely drupaceous or samaroid. Albumen 
(exc. FilUea, Cathartocarpus fistula, Cnestia). 

VioLALES. — Not arboreous (exc. Moringaceje), not lactes- 
cent, stems round (?); fcarej with persistent stipules or with 
sdpnlary fringes or with sheathing petioles or pinnatiRd. Calyx 
of 4 or 5 divisions, odd sepal inferior or by recUnation supe- 
rior, imbricate, persistent (? tube at the base in Moringacese). 
Petals as many as the calycine divisions, alternating, not con- 
nate with each other, not valvate, more or less unguicu1at« or 
oblong (Moringacesp). Slaniens definite, not fewer than the 
petals, not more than the number of petals in a row ; anthers 
or their connective or dehiscence more or less abnormal or par- 
tially abortive. Carpels S-5, free from the calyx, connate with 
each other ; edges of the earpellary leaves (if turned inwards) 
rarely connate at the centre (some Droseraceie). Placentee at 
the edges of the earpellary leaves or at the base ; ovules many. 
Fruit a capsule, distinctly valvcd when the placent* are not at 
the base. Embryo straight, erect, in the axis of albumen (if 
any). Mimnen rarely absent, and then the embryo oily with 
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very thick hypogseous cotyledons (Moringatete) or the sm^s 
numerous (Farnassiea'). 

13. Passiflokales, — Not truly arboreous or not branclied ; 
latvet alternate, simgile (exc. some I'assifloracew, Tumeraccje), 
not sessile, petioles often glandular; stipules (exc. some Pas- 
nfloracese). Cirrki (if any) asillary. Flawcrg not sessile. 
Sepals 4-7 and sometimes an inner petaloid series, more or 
less connate with each other, persistent (exc. some Flacourti- 
e). Corolla (if any) of as many divisions as the calydne 
, alternating, not valvate. Having a eorolloid or filamen- 
tous corona (exc. Tumeracen;). Stanunn not fewer than the 
calycinerow; an f/icr.! 2- celled, bursting longitudinally. Carpels 
SS {? 2-9 Flacourtiaceie), free from the calyx (exc. Belvisi- 
acete), connate with each other. Stigmag not sessile (exc. Ca- 
ricacete, some Flatourtiacea?). Carpellary leaves spread parie- 
tally open. Placc/itcE parietal, or issuing podosperms from the 
base (some Alalesherbiaceo;) , ovtilt's and seeds indefinite, seeds 
Strophiolate or arillate, or cased in pulp or mucus or in a berry. 
Embryo straight or slightly curved (Turneracew) the radicle 
not 1) ing on the cotyledons, axile, included in flesliy albumen ; 
radicle to the hilum. 

14. UoHALiALES. — Arboreous or frutcscent, with round 
branches, noi lactescent ; leaves alternate, simple, not sessile ; 
Mtipules present (ex. some fiixaces, Aquilariacea;), free, usually 
deciduous. Sexes united. Cali/cim divisions S—15, more or 
less connate at the base, valvate or imbricate, persistent. iV- 
tali or 5-15, alternating with the calydne divisions. Slawens 
not fewer than the colycine divisions, adherent to the calyx or 
issuing near the base ; anthers 2-celled, bursting inwards lon- 
gitudinally. Carpels 2-7, free from the calyx (exc. Homalia- 
cete), connate with each other ; edges of the cnrpellary leaves 
not turned inwards. Stigmas not sessile (exc. Aquilaria). 
Seeds parietal, indefinite or not more than 1 to each carpel, in 
pulp or arillate. Embryo included in the albumen (if any), ar 
(in the solitary sei^s) exalbuminous with fleshy cotyledons. 

Inclining to a tropical habitat. 

15. Glxagnales. — Not lactescent; Uaves (when present) 
not truly alternate (exc. some Proteace^e), simple (exc. some 
Froteacea-); stipules 0. Flowers small, usually aggregate or 
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umbellate. Having a citlyx more or less petaloid, or having 
petals ; sepals inclining to be connate when the sexes are united, 
a bractea or the calyx or its base persistent (exc. some Protes- 
c«b). Petals rarely present (Olacaceae), 3-6, valvate. Fertile 
siametis S-10, more or less adherent to the apetalous calyx 
(exc. Bcllendena) ; antficrf bilociilar {exc. some Proteaceje), 
dehiscing longitudinally inwards. Carpels 1 or 4 (Penwacea?), 
carpels (if more than 1 ) connate with each other, free from the 
calyx (exc. Santalaceffi), Stlffma on a style or subulate (Elte- 
agnaces). Oviilci not more than 4 to each carpel (exc. some 
Proteacea' with stipitate ovaries) ; seed not more than I matu- 
ring for each carpel (exc. in Proteaeeie). Albumen (if present) 
fleshy, enclosing the embryo ; embryo (if formed) straight, asile 
(esc. some Proteacese) ; radicle more or less in the direction of 
the hilum. 

Inclining to a warm habitat. 

16. AcANTHALES. — Stems round or compressed or tetrago- 
nal with perfect nodes, not lactescent ; stipules 0. hifloret- 
cence not circinate nor capitate. Calyx rarely obsolete (some 
Oleaceie, some Aeanthacea-), herbaceous, persistent, odd caly- 
cine division superior. Corolla rarely absent (Fraxinus), of 4 
or 5 or 8 di^nsione, monopetalous (exc. some Oleacea^), more or 
less valvate or imbricate or labiate, following the ovary in being 
free from the calyx or adherent, deciduous. Stamens 2 or 4 or 
5, or 6 connate in 2 parcels (Columelliaceas) ; 2 or 4 fertile 
and in the latter case dtdynamous, adherent to the corolla, al- 
ternating with the corollinc divisions; anthers opening longi- 
tudinally, the connective or dehiscence abnormal (exc. Jasmina- 
ceie, Bignoniaceie), imllen powdery. Pericarpous disk more 
or less developed (exc. Oleacese, Jasminacese, Pinguiculacene). 
Carpefe not exceeding 4, carpels (if 2) with the midrib facing the 
odd sepal, connate with each other. Style 1 or (some Olea- 
cete) ; stigma bilaniellatc or bilobcd or bifid or concave (Ges- 
neracese) or undivided (some Oleacete, somo Acanthaceee) or 
quadrifid (some Pedaliucere). Ovules (if b<Isilar or pendulous) 
not exceeding 2 to each carpel or (otherwise) indefinite. Albu- 
men (if present) enclosing the embryo ; embryo axile, straight 
(exc some Acanthaceie), cotyledons foliaceous. 

Incb'ning to a wann habitat. 
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17. Lahialeb. — Stems round or tetragonal with perfect 
nodes, not lactescent ; stipules 0. InflorescCTice not gyrate. 
Calyx persistent, odd calycine division superior. Corolla mo- 
nopetalous, not plaited, more or less irregular, hypogyaous, 
deciduous. Stamens not exceeding 5, 3 or 4 or rarely 5 (some 
Myoporocete) fertile, stamens (above 2) not of the same length 
[exc. some Verbenacea;), adlierent to the corolla, alternating 
with the coroUine divisions. Carpels 2,* forming independent 
cells, free from the calyx, connate with each other in the bud, 
carpellary midrib facing the odd sepal. Sfi/le 1, stigma of not 
more than 2 divisions. Fruit dry, nucamentaceous. Ovules 
erect or pendulous, not more than 2 in each cell. Embryo 
straight, cotyledons foliaceous. 

18. Rhimanthales. — Herbaceous oi' frutescent or parasitic, 
not lactescent, stems round or tetragonal witli perfect nodes ; 
leaves rarely absent (Orobauchacea;), not compound, opposite 
or verticillate on the tetragonal stems ; siipitles 0. Injlorescenct 
not gyrate. Calyx more or less divided, odd calydne division 
superior, persistent. Corolla hypogynuus, monopetalous, irre- 
gtdar, imbricate. Stamens not more than 5 (exc. Disandra), 
5f or 4 fertile, scarcely declinate ; anthers opening longitudinally, 
Carpels 2, midrib facing the odd sepal (exc. on the transition 
to Polycarpelli), connate with each other, free from the calyx. 
Styles more or less connate. Fruit a capsule or rarely a berry 
(Leucocarpiis, Teedio, Hemiphragma). Albumen inclosing the 
embryo. — Inclining to a temperate habitat. 

19. Ehicales. — Not truly arboreous, not lactescent; leaves 
rarely absent (Monotropacea?), simple, entire ; stipules 0. 
Flowers regular. Calyx of 4 or 5 divisions, monophylious. 
Peialt connate or subconnare with each other or the plant pa- 
rasitic. Stamens of the same number as the corolline divisions 



* Dr liindley considers the carpelii as 2, each bilobed, because : — 

1. The/ stand in pitirs in the pusltion of bicarptllary ScrophulaHaceiB ; 

2. The biGd stigma ; 

3. Verbenaceie split into two biloculnr halves, e. p. Cloanlhesi 

4. Honiters: — When the number af carpeU is multiptied la priEleniatural 

CBBM (f. ff. Coleui aromatic us), the additional carpets are alvaya lo 
pairs, and the number of additional stigmai corresponds. 
VOt. XXV. KO. XLIX. — J0tY 18S8. I 
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or double, stamens (when of the same number) alternating, not 
adelphous ; anthers hard and dry, optning by pores or unilo- 
cular or otherwise abnormal. Carpeh 4 or more, forming in- 
dependent cells, connate witli each other. Sti/le 1. Placenta 
adnate to a central column. Jlfytmen fleshy, embryo straight, 
exile ; radicle to tlie hilum, centripetal. — Inclining to a mild 
liabitat. 

20. Campauulales. — Not arboreous, intemodes imperfect, 
not regularly angled ; leaves simple ; stipules 0. Fhaers axil- 
lary ; sexes united, Cn/yj^ of 2-8 divisions, herbaceous, limb 
perdstent. Cnrolla inserted in the throat of the calyx, mono- 
petalouB or very irregular. Stamens not more than the lobes 
of the corolla, alternating. ./^niAerJ bil ocular, dehiscing lon- 
gitudinally. Carpels 1 or more, connate with each other, con- 
nate with the calyx (esc. some Goodcniacex, Brunoniacete"). 
Stffle 1, pubescent or fringed or indiisiate or syataminous (Sty- 
lidiaceas) or very short (Pongatiacefe). Seeds exarillale. Jl- 
bumen present (exc. Pongatiaeetc, Brunoniacete). Embryo 
Btraight, axile ; radicle centripetal. 

ftl. Dipsacai.es. — Not truly arlwreous; leaves on the her- 
baceous stems usually marcescent ; stipules 0. flowers (if se- 
veral) more or less crowded in inflorescence. Calyi- (if any) of 
not more than 5 divisions, monophyllous, not petaloid, not pli- 
cate, persistent. Corolla of not more than 5 divisions, alter- 
nating with those of the calyx, monopetalous, not twisted. 
Starnene not more than 5, alternating with the corolbne divi- 
aons ; anthers more or less indiiplicate in sfstivation or cohering. 
Carpels 1 or 3, only 1 perfecting seed, connate witli each 
other, more or less connate with the calyx (exc, GlobulariaccR", 
Flantaginaceae). Fruit not dehiscing or not regularly so; 
seed solitary if not attached to a placenta becoming finally 
free (some Plautaginacca;). Albumen (if any) inclosing the 
embryo; embryo straight, axile; radicle superior where the 
seed is suspended from the apex or fi-um a basilar podosperm, 
inferior in other cases. 

Inclining to a temperate habitat. 

SS. Mtbsinales. — leaves »mp1e, not sessile, in the woody 
plants usually coriaceous and persistent ; atiptiies very rarely 
present, and then small and deciduous (Brexia). Calyx oiQ-^ 
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s^mIs or division^ often coriaceous, periistent (exc. Pittospo- 
racef ). CorvB'me divisions not fewer tiiao those of Uie calyx, 
and if more then in a double series, alternating. Petals more 
or less connate or conniving or valvate at the base. Tonu not 
dtveloped. Stamens not fewer tlian the calycine divisions; 
aMAerx bilocular, without appendages, dehiscing loagitudinall/ 
inwards. Carpeh connate with each other, dissepiments tend- 
ing to absorption, free from the calyx or rarely suliadhereut 
(Samolete, Styracoa). Ovules not porietaL Aibumtn rarely ab. 
amt (.i£giceras, Brexia), not farinaceous, enclosing the embryo; 
tmJfryo straight or nearly so, radicle not antitropous. 

Inclining to a, warm habitat. 

29. RoTALEs. — Not lactescent. Sexes united or not aflect- 
n^ the floral envelopes. Calyn of 3 or 4 or 5 divisions, odd 
one inferior, imbricate or valvate. Coi-ollme divisions alter- 
nating with those of the calyx, sooner or later larger than 
those of the calyx. Stamens inserted with the petals, definite 
(e»c. some Ochnaceas), not adelphous (exc. some Rutacex) ; 
anthers bilocular, iiitror^. Carpels not exceeding the number 
of petals (if any), distinct or appenring as distinct ribs of the 
ovary, gynobaseose, free from the calyx. Stigmas not sesnle, 
styles tending to unite above. Pericarp double, the exterior 
fleshy or coriaceotts, the interior cartilaginous or membranous. 
Placenta central ; owlcs definite (exc some Rutaceie). 

Inclining to a worm habitat. 

S4. Malvales. — Branches round, hairs (if present) usuallf 
stellate ; leaves alternate, pctioled, simple ; itiptiks very rarely 
absent, free. Calyx valvate in the bud or ruptile or irregular. 
PetiUs (when present) as many as the calycine divisions, alter- 
nating, hypogynous, twisted or convolute in the bud. Staiwns 
hypogynous, a multiple of the petals or indeGnite, monadelphoi 
or witliin a long tubular calyx. Curprh fonning independent 
cells, verticillate or connate in the bud (exc. perhaps Chri»- 
tiania, Malope, Sterculia, Jirythropsis), free from the calyx. 
Ovules at the inner angle. 

Inclining to a warm habitat. 

25. Laukales.— Arboreoui; or frutescent or parasitic ; leaves 

(if any) petioled, simple. Stipules 0. Flotocrs not solitary. 

Ca^/cine divisions (if any) 3-10, sepals more or less connate, 
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tiore or less deciduous in the female flower, more or less val- 
ate in ffistivation or accumbent or formed to admit valvation. 
CoroBa 0. Stamens definite, more or less adherent to the calyx 
or issuing from the torus developed. Carpel 1. Stigma pel- 
tate or sublobed or obtuse. Fruit not capsular. Oviile 1, 
pendulous or basilar. Embi-yo with large albuoieu or with 
large or oily cotyledons. Albumen (if any) ruminate, enclosing 
the embryo ; radicle to the hiluni. 
Inclining to a tropical habitat. 

56. Magnoliales. — Arboreous or frutescent (exc. some 
Dilleniaces), more or less exogenous ; leaves simple ; stipules 
or deciduous (Illiciea>-MagnuUacea.>)- Flowers not sessile. 
Outer Perigonium a calyx or spatha or calycoid involucrum, 
perigonium divided or epathaceous. Petals (when present) 
alternating. Stamens many (7 or upwards) ; anthers adnate, 
bilocular. Carpels forming independent cells, more or less dis- 
tinct, more or less free from the perigonium. Fi-u\t (if succu- 
lent) inclining to be coadunate at maturity. Embryo small and 
included in the base of large albumen, or highly developed and 
exalbuniinous (Colycanthaceas) ; radicle towards the hilum or 
inferior. 

Inclining to a tropical habitat. 

57. Mehisfebmales, — Not lactescent ; leaves not opposite, 
not dotted, not sessile; Stipules (exc. pinnate Berberacea;). 
Flowers racemose or panicled or fascicled or solitary. Sepals 
and Petals (when present) each in one or more rows, the same 
number in each row. Petals bypogynous. Stamens not fewer 
than the petals, following the gennen in being free from the 
calyx or adherent (Eupomatia) ; anthers adnate, bilocular. 
Carpels forming independent cells ; carpels distinct or connate 
in parcels and forming ovaries distinct in the bud ; germen 
wholly or nearly free from the calyx. Styles as many as the 
carpels. Ovaries indehiscent, inclining (if succulent) to be 
coadunate at maturity. Albumen enclosing the embryo ; em- 
hryo straight with the radicle inferior, or curved with the radi- 
cle superior. 

Inclining to a warm habitat. 

58. AspAEAiiALES. — Not epiphytic nor parasitic, not lactes- 
cent ; roots not c&lyptrate; Uaves not lepidote nor equitant. 
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Infiorescence not spodiccous. Perianthtne divisIonE not simu- 
lating distinct cat^x and corolla, diviEions (if petaloid) regular, 
not involute after flowering. Slamens 8-6 ; anthers Iiilocular. 
Carpels 2 or 3 or 4, free from the ealyx (exc. in some unisexual 
flowers, Dioscoreaceie). Fruit not drupaceous nor nucamentose. 
Valves (if any) carrying the dissepiments, hilum not rosldlate. 
Albumen present, encloang the embryo ; embryo not trochlear ; 
radicle to the hilum. 

Inclining to a temperate habitat. 

29. Orchidales. — Not annuals, roots not calyptrate ; leaves 
simple, entire, more or less sheathing. Inflorescence not spadi- 
ceous, flowers not minute. Perianth in ax divisions, not glu- 
maceousi the odd exterior division inferior, or by a twisting 
superior ; three or more of tlie divisions petaloid, or all petaloid 
if in a ^ngle row. Stamens not more than six. Carpels not 
more than three, connate witli each other, connate with the pe- 
rianth. Embryo (if formed) included in albumen, not macro- 
podal. 

Inclining to a warm habitat. 

30. Bbomeliales. — Herbaceous or rarely frutescent (some 
Bromeliaceie) ; leaves (if any) undivided (exc. some Taccacese). 
Perianth present, divisions in one or two rows, each row in 
the male flowers of three divisions, outer row more or less con- 
nate, inner row petaloid. Stamens 3 or 6 or more, (if 3) facing 
the inner periantli, adherent to the perianth, free from each 
other; anthers two-cclled, turned inwards. Carpels 3, connate 
with each other, connate with the perianth (exc. Tillandsiese, 
Wachendorfiete). Stigmas not sessile, styles connate. Ovules 
not basilar, one or two to each carpel or indeflnite. Albumen 
present. [The Rkizahths are not included.] 

RefereiKCS to the Table. 

(') ThcM MS CoDiollialuni, Idistbalimi, HjmBDOtliBluiii, CBtterollitltmi (txt.? 
8|ibMn>|ifaDrcu>> 

(*) Aataiiccieirii AiMr*(i«u-cic1iarimaB.muIi>uicFK'CyD>nc«e— folllllI(db•(X«rls• 
theIBeu)-n]edda1(elIIe-»lnutlllFle. 

AfjnngicBia mre CoDvilliriDu.paric1fl!ie-i9p»rBgeav-a]Dmav.«DlherLCCt«. 

CeUrtrBWie »f< CoUilricBaB-iUpliyleBroie-hippoeriiMB-trlgDniBas. 
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NOTE to the Quarterli/ Meteorological Observations from Discern- 
ber 1836 to March 1839, pudlia/ied in the Edinburgh Philo$o- 
jAieal Journal for October 1837 and July 1838. 

The barameter used in December 1836, was a ciBtcrn one by Hobinnon of 
Londun. On utl the other occaaions a ayphon one, an BuDten's conilmction, 
made by Adie of Edinburgh, vrus employed. It wai placed in a closet ad> 
joining a room in which there was afire. In December IftSC ind'March 
1837, the external Ihemioraeter was placed oulride » window having a north- 
ern Mpect, and in June and December 18»7. and March 1838, on the nnt' 
UBder ahetcer. In December 1S3G and March 1837, the moinure was ascer- 
tained by Leslie's bygromcler; for which a moistened bulb themionieter wan 
nibitiluted in the subsequent absemtions. The place of observation is 
■bout 160 feet above the sea. 

The observalions far September 1K)7, were taken at a he^t about IS 
loM abore the other station. The iuslruments were lfa« same. The baro- 
meter was placed at a window having a Boulhern aspfct, but removed during 
the day to one having a norlhein aspect. The thennometers were suspend- 
ed in the shade near the barometer, from the indications of the external 
tbmnometer, 0°.6 must be substrocttnl from those of the mtnslened tbemo- 
meterOM. 

The barometer in December 1638, was not corrected for capillarity. With 
tbU and other exceptions menlioaed, all necessary corrections have been 



At the June observations on the Drachenfels, at which one of the memben 
of tfae Committee assisted, the borometor used was by Bunten of Paris, and 
Careliilly protected from the sun. The thermometers were placed near the 
banuneter. Ths error of tbe tliermometen was nseertained a few days after, 
wards, when the moialcned thermometer stood 11^.2 above, and the other a°-2 
below the freezing point. Tlie variation in the belglil of the barometer at 
lO ^• M. June SI, was partly occasioned by the instrument having been re- 
moved and repUced, which seems to have removed some previously existing 



Since September 1S3T, Sir J. Ht'rachel has recommended thai the obser- 
valjons should not be prolonged beyond twenty-five hours, as no additional 
benefit was found to result from the longer period. This suggestion has been 
complied with In the subsequent observations. 
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Addretstothe Geohgkal Socieft/, at the vtnniversan/ ontkelGfh 
of February 1838, By ilie Rev. William Whewell, 
M. A., F- R. S., President of the Society. 



Gektlemen, 

YoD have heard in the reports just read, statements which 
shew that the society is in a state of healthy progress both in 
respect to its numbers and its funds. The total number of 
Fellows of the Society, exclusive of the Honorary and Foreign 
Members, at the close of the year 1836, was 709. At the 
close of the last year it was 738, the increase bting 29, after 
deducting 18 members deceased or resigned. 

A part of the Transactions has recently been published, 
which is worthy of its predecessors in the interest of its matter, 
and which is not inferior to them in its appearance and illustra- 
tions. I believe it will be found that improvements have been 
introduced, especially in the colouring of the maps. 

Our collections have also gone on increasing, and have, as in 
previous years, derived great additional value from the labour 
and knowledge bestowed upon them by our excellent curator. 
But your Council has found itself compelled to attend to the 
great, and I may say intolerable amoimt of labour which has 
fallen upon Kf r Lonsdale, and certain alterations in the Society's 
arrangements, directed to the object of remedying this evil, are 
now in progress or in contemplation. When they are com- 
pleted I shall have the satisfaction of announcing them to the 
Society. 

The Council have awarded tbe 'Wolbiston Medal, as joa hnve already been 
informed, to Mt Ricbard Owen, far his general wrvices to Fo»il Zwlogy, 
and especially for his laboun employed upon tbe (besil mamniBlia collected 
by Mr Darwin in the voyage of Captain Fitz Ray. I need not remind you, 
Gentlemen, haw close are the lies which connect Ihe study of tiring and of 
foaBll animals ( bow much light Iho progress of comparative anatomy throws 
upon the interpretation of geological characters; and what important steps 
in our knowledge of the past condicion of the tHrth are restanitions of the 
anlnuU forms which peopled its surfece in former times, but have long va- 
nished away. Since the immortal Cuvier breathed into our science a new 
principle of life, tbe value of such researches has ever been duly appreciated ; 
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^ and the award of the WoUnaton Medal last year ia an evidence bnw gladly I 

*our Council lobe tbat melhod of congra tula ting thc^ successful cultivator! of I 

aucti studies. I am eurc that all who are Bcquniiited with Air Owen's lu' J 
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boun will r^olce that we have in this manner marked o 
cess. Hii earlier researches, those for inatSQie on the Nautilus, hare been 
of exceeding use and interest to geologists. And thu first piirt nf his de- 
scription of the fossil mammalia, cnllccled by Mr Darwin in South America, 
contains matters of the most striking novelty, interest, and importance. We 
have there the restoration, performed with a consummate ikill, such ai fitly 
marks the worthy successor of Hunter and the disciple uf Cuvier, of two 
snlmnls, not only of new genera, but occupying; places in the series of animal 
futmi, which are peculiarly instructive. For the one, the Toxodou, connects 
the Rodentia with tlie Fachydemiata by msnitest links, and witb the Ceta- 
ces by more remote resemblances; and thus contributes to the completion of 
Ibe zoological scale just in the jiarts wliere It Is weakest and most Imperfect: 
while the other animal, the Macmuchenia, the determination of which is con- 
^dered by anatomists as an admirable example of the solution of such a prob- 
lem, appears lo be exactly Intermediate between the horse and tbe camel. 
But this creature is also interesting In another way, since it closely resembles 
stthougb on a gigantic scale, an animal still existing in that country, and pe- 
culiar to it, the I.lama. Thus, In this, as in some other instances, the type," 
of animal forms which distinguish » certain region on tbe carth'ti surface, ore 
clearly reflected to our eyes as we gaze into the past ages of the earth's 
history, while they are magnitied su as to Disuine what almost appear super- 
luttural dimenuons. The I.lama, the Capybara, ami tbe Armadillo of South 
America are seen In colossal tiirms In the Macraufhenii, the Toxodon, and 
tbe Stegatherium. I wilt not omit this occasion of staling, that the profound 
and enlarged speculations on the diffusion, preservation, and e:itinction of 
races of animals to which Mr Darwin has been led by the remains which he 
lias lurought home, glre great additional value to the treasures which he has 
collected, and make it proper to ofier our congratulations to him, along with 
3ilr Owen, on tbe splendid results to which bis expedition has led, and Is 
likely to lead. Mr Owen and Jlr Darwin are engaged in the restomtioa of 
other animals from the South American remains in their possession, and I 
am able to announce tbat two or three cither new genera liave already been 
detected. I am sure I am conveying your feeling. Gentlemen, as well as my 
own, when I express a cordial hope that these two naturalists, so fitted bv 
their endowments and character to advance the progress of science, may long 
go un ftcbleving new triumphs ; and may have the satisfaction — bi[ 
than that wbicb they derive from the honours we so willingly bestow — of 
flndiug tbe great principles which it is given to them to wield, becoming 
every year more powerful instruments of discovery : and of seeing, as they 
pursue tbelr researches, light thrown upon the darkest and widest of the vast 
problems which they have proposed to themselves. 

I will now soy a few words concerning a lew of the most conspicu 
the Damn which havs been obliterated by death from our list during the 

Among tbe members of our body, whom we have lost, there is one wbc 
we cannot but mentioo with more than common emotion, endeared as be w 
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to nwoy of ui by private friendsliip, nod ailoiireil by bU Tot hii lalcntj, his 
kaowletlge, and hw services. Dc Edwtrd Turner, Trolessor of Chemistry in 
the LandoD UniveniCy, filled the office of uur Secretary far live years, and 
subsequently waa twn years Vice-President, vhicli situation he held at the 
time of hii drath in February 1837. Several of you may remember, GenlJe- 
mea, that our hut anniversary meeting was in some measure clouded by the 
recollection of this then recent calamity ; and that many of the Fellows of 
ttw Society, on that occasion, expressed their intention of testifying their 
reapeet and regard for the departed by attending bis funeroL Of Dr Tur- 
ner's |)rivnte virtues, anil of the charm of his society, I must not here speak. 
I will not allow myself to dwell upon the admirable clearness and precision 
of hit thoughts as expressed in conversation, — upon the delightful openness 
and candour of his character, — ujian the kind and gentle cheerfulness of his 
daneanour, the genuine fruit of a deep habitual religious feeling. But I 
niay take this occasion to say, that in bim chemistry suffered a loss, not only 
great, — For that all would at once say, — but much greater and more difficult 
to repair than may at first sight appear. Dr Turner entertained a. convic- 
tion (1 am stating the result of many interesting conversstlnns which I have 
held with him} that the time aas come when the chemist could not hope to 
follow out the fortunes of his science, and to read in her discoveries their full 
tneoniiig, without being acquainted with the language, and master of the re- 
aources of mathematics. Acting upon this enlightened view, he did not he- 
^tate to encounter the great labour and exertion of a course of study in the 
higher mathematics; and he succeeded entirely in making himdelf a good 
mathematicum. And he was one of the very few who, in our country, labour 
at a branch of chemistry which is of the highest importance to us as geolo~ 
^sls; but which, — we may suppose from its laborious and intricate nature, — 
appears to repel our most active chemists ; I mean that [wrlion of chemistry 
which is connected with mineralogy. 

Yet this deportment is, in truth, more inviting than it may at first appear. 
No doubt in it clear mathematical conceptions are necessary, and perhaps 
■ome little training in mathematics; but there is good promise that the la- 
bour which thii line of investi|{ation demands will be rewarded. I am fully 
persuaded that there is no ]iortion of the frontier line of our knowledge of 
which we can so certainly say, " Here we are on the brink of great discove- 
ries." Had Dr Turner been spared to us some years longer, 1 know no one 
who was more likely to have had a principal share in such discoveries. Two 
papers of bis, in the Philosophical Transactions,* show that be was able to 
deal with the atomic theory in a mode which combines the resources of the 
skilful analytical chemist with the rigour of the mathematical reasoner; a 
combination which the right prosecution uf that theory requires, but wliidi 
ha* not always been found In its cultivators. 

Dr Turner lectured on chemislry at the London University from its first 
fbundation in insU; be was there surrounded by students, whose afiection he 
gained by his kindness, as well as their admiration hy the clearness of his 
teaching. He also gave a course of lectures on geology, in conjunction with 

■ (tailieC:anpNltlaaarCtdaiI<l«irn«lutD, IBM; RaiudB in Annie WdfliH, VtXX. 
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Dr Gnni and Mr Lindlej, each of Ibose ^ntlemen tnking a division of the 
fubject with which fae wua Dint familiar. Dr Turner wiu snatched from 
•dence at the early age of thirtv-nine. having been bom in Ihi- iBlaad of Jii- 
BUUCB in 1796. He studied anBtomr at Edinburgh, and chemistrj at (ii)t- 
thigen, under the able chemiat Fiiedrii.'h Vun Stromejer, to whorn be deili- 
eated his Elements of Cbenilstry j a work wliicb but liad, as it weL deKtrM, 
a very wide drculatinn among ttuden ta- 
in Willinm Farlsfa, B. D., Jacksonian Frofessnr of Naturnl and Eiperi- 
■MDlal Philosophy in the Unlvenitj of Cambridge, the Society has lost an 
Iwnorary member, elected as such soon after its origiual foundation, namelr in 
If member ISOli, and one of a number of our countrjmen who were at that 
period placed upon the honorary ilit. Professor Farisb never employed hiin- 
kIT peculiarly in geological pursuits, as we aow understand the term; but it 
is to ba recollected, that within a few years of the date of his election, which 
J have it«entioned, the investigation of the eartli's structure made a rapid 
pnignss, and, in consequence, assumed a more fixed and technical form. Pro- 
ftMOT fariih's scientiiic studies were mainly directed to [he arts, msitutJu:- 
turei^ and machinery of the empire; on these subjects he delivered courses 
of lectures full of interest and instruction ; and he was thus led to describe 
our mines, and the mode of working them. 

But no reference to particular portions of Professor Fariah's labours can 
eoarej ■ just notion of the impulse which he gave to the progress of scienti- 
fic knowledge within his own sphere of induence, by the habit of seizing. 
With an active and vivid apprehension, upon prominent parts of modem 
•dence, and conveying Ibem, in a manner sinj^ulsrly clear and simple, to his 
atidlence. For a long course of years, his lectures were more efficacious than 
any other circumstance ia stimulating the minds of men in his university to 
philosophical thought on physical subjects ; and to this day these lectures are 
never mentioned, by those who attended [hem at that period, without admi- 
ntioD and pleasure. His merit was well recognised by the univerrity In 
which he spent his life. Re received the highest mathematical honours of 
that body on taking his degree of B. A. in I77fl, was elected Proressor of 
Cbetnistry in 1794, and Jacksonian Prolesaor in 1813 ; and at tbe Institution 
of the Cambridge Philosophical Society In November 1810, he was its first 
president. 

I cannot refrain from adding, that allboogh I have here to s]>eak of him 
pibicipnlly as a man of science, such pursuits were in bis case Utile more than 
episodes, in a life [he main action of which was direc[ed to the ends of reli- 
gion and benevolence. In his duties as a minister of Christianity, he was most 
zealous and indtEitigable ; and every attempt to relieve the misery, tbe igno- 
nnce, the unjust restraints of any portion of mankind, found in him a stre- 
nuous advocate and ready agent. His childlike simpticity, genuine kindness 
of heart, and untiring religious earnestness, were such as well suited his kin- 
dred with Bernard Gilpin, '■ tbe Apostle of the North," from whom, through 
his mother, be derived his descent. He was bom ot Carlisle in 17S9, and 
died at the age of seventy-eight. 

Benry Thomas Colebrooke, Member of the Supreme Council of Calcutla, 
wu one of those extraordinary men whom our Indian empire has produced 
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and who shew the uiiiimtliig efTects of Ihe ftrcit atxrte in which the; are there 
pUced, hj the variety of Biibj«cts to which they extend their attetition, aod 
hj the vigour wiUi which they combine apeculalive and practical employ- 
neot. Mr Calebrooke went lo India as a writer in 17S2, and about 1793 be- 
gan to attend peculiarly to Sanscrit Utemture. A little bter we Qnd bim 
beffinning to enrich the Asiatic Researches with a series of memoirs on the 
religion, Ihe literature, and, obore all, the science of the Hindoos. In Ibis 
department his laboura on the 2odinc of the Indians.' and on their notions of 
the Precessioa of the Equinoxes and the motions of the Flanets,t are highly 
deserving of notice : as were at a kter period the account of the Indian Alge- 
bra, given in his translations of the LiUwati and Vijagaiiita. But Mr Cnle- 
brooke was also read.T lo contribute a share in sciences with which we are 
more nearly concerned. He ti)ok a lively interest in the correction of errors 
respecting the phyaicaL geography of India, and was one of the Brat to de- 
clare (in IQlti) bi* Dpinion that the Himalaya mountains were higher than 
the Andes, an opinion soon a^erwards fully confirmed. He also was one of 
the first to enter upon a subject, to which we may now look with the greatest 
hope. The first part of vol. i. of our New Series of Transactions (published 
In 1822} contains two pipers by him, one upon the gealo^y of the valley of 
the Sutledge, which had been explored by Ueut. Uerard ; the other upon the 
noTlh-east of Bengal, where Mr D. Scott had noticed various rucks, and, 
among the rest, a deposit which contained fossils, resembling, as he conceived, 
those of the London clay. I shall have occasion, in the course of this ad- 
dress, lo refer iob recent repetition of this oliservation of an identity between 
Ihe fossils of the east of India and those of the London and Paris basin. I 
may observe that these, and other contributions to Indian geology hy other 
writers, contained In the volume of which I spoke, and a preceding one, in- 
duced the Secretaries of that time to insert a map, on which the localities of 
these ohservutions were indicated ; and to express In the volume a hope that 
these were merely an earnest of the information which might be expected 
from the activity of British subjects in that quarter. 

Among our foreign members deceased within the year, I regret much to 
iiave to mention one, lo whom is due in no small degree a revolution in the 
mode of treating the subject of geology, which has taken place in our own 
times, and the formation ot a new branch of geology. This revolution con- 
aists in the endeavour, now so tkmiliar to us, to identity geological with re- 
cent changes, instead of classitying the great past changes in the surface of 
the earth which its structure discloses to us, as separate from the newer and 
slighter modifications of which history and tradition give us evidence ; and 
the study of the discernible causes gf change to which we are thus led, I shall 
have occasion to speak of under the name of Geological Dynamics. You are 
well aware that Mr Lyetl U the penou who has, with a bold and vigorous 
hand, moulded the whole scheme of geology upon this idea ; but the power 
which he had of doing thb was derived in no small degree from Von HoS"s 
admirable survey of the evidence of those changes which can be proved by 
tradition. The extent and universality of Ihe tacts thus brou^t into notice, 
might well forcibly strike a philoMpher already seeking to apply such a 
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principle to (feologjtj and Mr Lyell has always been forwanl to acknowledge 
bia obligatioiuto M. Von HoE Inileed the ide» ofauch an identlficBtioo of 
geeloglcal with historical changes was by no means new ; it had been both 
expressed and acted on by Deluc i and must have been present to the Diinds 
of those persons irho Framed the question whicli gave rise to Von Hoffa book. 
This ijueBtian was proposed la 1H18 by the Royal Academy of Science of 
Gilttlngen. " Cetaidmng,'' they said, " that lee have, in tiis crtui qf Ihe tarlh, 
tmdenct of gnat mjolulio/u, akich have happened at differmt Hmei, in difftretU 
fcrliam, and of which Ihe period aid durafioB are uoArnstm, ae an led to omIc, wh»- 
Ihtretrlain more partial aitnralioai may not lie viilhin the domain qf Iradilim, and 
Sin vt the tneam qf Itnottiing at what period they taoli place, and lehai time Vu for' 
taaHan qf certain portioni qf Ihe earth's cruil required: uilterebyome light may U 
Amen on lAoie ehangei ahich lie beyoad lite limit qfhiilorg." 

M. Von Hoff's work, — " The history of those natural changea in the 
earth's surface which are proved by tradition'" — appeared (the Hral part) In 
1832, and had the Academy's prixe assigned to it. This part of the wort; 
contained an iiccount of the changes due to the agency of water ; and, by tbe 
wide range of reading and etudy which it included, and the philosophic man* 
ner in whith its copious materials were arranged, well justified the distinction 
which it received. The view presented in it of tbe great changes which have 

gone on from the beginning of historical times the yielding or advancing 

of coasts, tbe disappearing of islands, the union of seas, — appear to give ft 
Dew face to the globe. But tbe portion of the judgment of the Academy 
which the author most valued, was that in which they soiil that he had UKd 
;s of his information eoindenlioiitl!/. In 1IIS4 appeared the second 
put, containing the history of volcanos and earthquakes; and, althoujib the 
previous labours of Humboldt and Von Buch had done much to connect and 
generallae facts of this kind, Von Hoffs labours were an important step : 
" At feast," he himsetf says, '- be was not aware that any one before him hod 
endeavoured lo combine so large a mass of facta with the general ideas of the 
DRturtl philosopher, so as to form a whole." Among other large views, we 
« much which, as to kind of change supposed, agrees with (be opinion! 
of Mr Darwin, of which I shall have to speak ; for instance, Van HotT con- 
ceives that the island of Otahelte is undergoing a gradual eferation out of 
a. * Finally, tlie third volume of this work appeared atler an interval 
of lenyeara, in 1834; in which heconaidera other causes of change; as riaing 
and sinking of the land; alterations of rivers and seas; the operations of 
■e ; and also the geoli^cal results to which tbe whole survey bad 
led him. In this volume he expresses his pleasure at the appearance of Mr 
Lyellx work, which had taken place In the intervening period, and by which 
he had found much new light thrown upon his own speculations. 

In the interval of lime between the publication of the second and third 
volumes, M. Von Holf published " Geological Observations on Carlsbad' 
(lB36),and " Measures of Heights in and near Thuringia" (1833). In Ibis 
last work, he not only gave a great number of his own barametrical measure- 
tnents, but discussed all extant meaturea of the heights of pointi in Thu- 
• Patill. Piaf. P.1I1. 
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ringia, lo the amount of above IIOU. He ulso emplu^ed himtelf in meleo- 
rologicol obserrattDiis. 

Karl Ernest Adolph Von HofT, Knight ol' the order of iho While Falcon, 
and invesled with several eitices of honour and dignit; nt ihe Ducul Court 
of GolbR, died at Gotba Ihe 211h of May UiL He nu GO yeara of age, ha- 
ying been born in the >ame city Nov. 1. 1771. 

Besides the blatory I have mentioned, which must always continue to be 
« ekHkal work on the eubject of which it treats, he was at the time at his 
death employed in completing ■ continuation of bLs Notices of Earthqunkea 
■nd Volcanic Eruptions; and also a new work, whieh was considered Id be an 
important one, and wss to be entitled " Germany, according to Its Natural 
Cooditioiu and Political Relations." 

In attempting a rapid survey of the cuntributiom to geolo- 
gical knowledge which have come tinder our notice during the 
past year, I may perhaps be allowed to advert to a distinction 
of the subject into Descriptive Geology and Geological Dyna- 
mics ; the fonner science having for its object the description 
of the strata and other features of the earth's surface as they 
now exist ; and (he latter science lK:ing employed in examining 
and reducing to law the causes which may have produced such 
phenomena. We appear to be directed to such a separation of 
our subject by the present condition of our geological studies, 
in which we and our predecessors have accumulated a vast store 
of facts of observation, and have laboured with intense curio- 
aty, but hitherto with very imperfect success, to extract from 
these facts a clear and connected knowledge of the history of 
the earth's changes. Nearly tlie same was the condition of 
astronomy at the time of Kepler, when the accumulated obser- 
vations of twenty centuries resisted all the attempts of that in- 
genious man and his contemporaries to construct a science of 
physical astronomy. But though checked by such failures, 
they were not far from success ; and when for the next suc- 
ceeding century philosophers had employed themselves in creat- 
ing a distinct science of Dynamics, the science of physical astro- 
nomy, full and complete, made its appearance, as if it were a 
natter of course ; and thus ehewed the wisdom of separately 
cultivating the study of causes, and the classification of facts. 



DESCBIPTIVE G 

If we begin with geological facts, our attention should first 
be drawn to that district on the earth's surface within which 
facts have been subjected to a sstisfticlory comparison and 
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classification, and which may be considered, in a general way, 
as including England, France, Italy, Germany, and Scan- 
dinavia. The language which thu rocks of these various 
countries speak has been, in a great measure, reduced to 
the same geological alphabet. The questions of the deter- 
nUDatioii of any member in one country, or the idenlification 
of similar members in two countries, are, for the most part, 
problems admitting of a definite and exact solution. In coun- 
tries out of this district, on the other hand, we have not only to 
explore but to classify. We have to divine their geological 
alphabet ; — to decipher as well as to read. We have not only 
to discover of what British rocks the observed ones are the 
equivalents, but we have to ascertain whether there be an 
equivalence ; and, where this relation vanishes, we have to dis- 
cover what new resemblances and differences of members are 
most worthy our notice. The great difference in the nature of 
the geologist's task in these two cases seems to me to make it 
desirable to employ the familiar division of Home and Foreign 
Geology in a wider sense than has hitherto been common, in- 
cluding in the former all that region of Europe which has had 
its order of strata well identified with our own ; this distinction,, 
then, I shall employ. 

1, Home {North European) Geology. — If we attempt, in this 
part of our subject, to follow an order of strata, we must begin 
■with the oldest stratified rocks, though they are undoubtedly 
the most obscure ; for the same reason which compels the his- 
torian of states to begin with the dim twilight of their savage 
or heroic times ; namely, because at the other extremity of the 
aeries there is no boundary ; since the events of past ages and 
their records form an unbroken series, leading us to the un- 
finished occurrences and works of to-day. Going, then, as far 
back as the historian of the earth can discern any light, and, 
for reasons wliich may hereafter be spoken of, shaping our 
course by the stratified rocks alone, we should first have to ask 
what addition has been made during the past year to our ac- 
quaintance with those formations which have generally been 
called Iransilion. And here, gentlemen, many of you well 
know, that if I had had to address you at a period a little later, 
I might have hoped to be able to point out, among the labours 
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of our members, some which may be considered as events of 
primary importance in this part of our knowledge ; — steps 
which may be described as a new foundation rather than a 
mere extension of this portion of European geology ; — a sepa- 
ratioQ and arrangement of Transition rocks, which is likely to 
become the type and classical model of that part of the geolo- 
gical seiies, as Smith's arrangement of the oolites became the 
typ< ^ 'hat portion of the strata. I speak of Professor Sedg- 
wick t, views on the Cambrian rocks, which occupy the north- 
west of Wales, and Mr Murchison'a on the Silurian formations 
which cover the remainder of the principality and the adjacent 
parts of England. Mr Murchison''s work, which cannot but 
be one of first-rate value and interest, will, I trust, be in our 
hands in a few weeks; and I should grieve to think that Pro- 
fessor Sedgwick will be not only so unjust to his own reputa- 
tion, but so regardless of the convenience and expectations of 
geologists, as to withhold from the world much longer the 
views which his sagacious and philosophical mind has extracted 
from the accumulated labour of so many toilsome vears, on a 
subject abandoned to him mainly from its difficulty and c 
plexity. 

Turning, then, to the researches which have been laid before 
us upon the earlier stratified rocks, I am first led to notice the 
important memoir of the two gentlemen I have just mentioned, 
upon the structure of North Devonshire. According to the 
views of these gentlemen, founded upon an extended exan 
tion of the county, this portion of England forms a great 
trough, liaving an east and west position, in which a series of 
culmiferous beds rest at their northern and southern extremi- 
ties upon older rocks. The plants found in the culmiferous 
bedit are s^d to be all identical with species which are abun- 
dant in the coal-fields of the central counties of England, and 
of tlie South Welsh coal basin : and it was at first conceivetl 
that these plants differed essentially from the scanty anc 
perfect remains of vegetables which are found in the older 
rucks. More recently, however, the same fossil plants which 
occur in the culm measures are said to have been detected in 
the subjacent strata. Before tliis fact was known, the identity 
of the fossils and the resemblance of mineralogical character 
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seemed irresistibly to prove the culm-bearing beds of Devon to 
be the same formatiuii tvith the culm or coal-bearing measures 
of Pembrokeshire on the opposite side of the Bristol Channel. 
How far this apparent anuinaly admits of explanation, and in 
what manner it is to be allowed to modify the conclusiin pre- 
viously drawn, we may perhaps most properly consider as ques- 
tions hereafter to be decide<I. The rocks which support the 
culmtferous formation on the north, are conceived by Messrs 
Sedgwick and Murchison to "be a aeries, of which the last 
ascending term is probably of the date of the lowest portion of 
the Silurian system. On the south the culmiferous strata rest 
partly upon the granite, and partly upon the oldest slate rocks 
of Devon and Cornwall. 

The same general view of the nature of the transverse sec- 
tion of Devon, and of the age of the culm, has been presented, 
perhaps I ought to say adopted, by the authors of two other 
papers upon the same region which have been brought before 
US — Mr Austen and Mr Weaver; and also, at least so far as 
the section is concerned, by the Rev. D. Williams, in a com- 
munication made to the British Association in September last. 
Nor am I aware that it has been dissented from by any one 
who has examined the county in question since this view was 
made generally known. Reslingon the concurrence of so many 
able observers, I should conceive, therefore, that ive may look 
upon this view as establUked, so far as the time which has 
elapsed allows us to use the term. No truths should hn termed 
incontestable till a considerable period has been left for the an- 
tagonists to show themselves and to try their force. 

Although this view has thus so good a claim to acceptance, 
you are aware. Gentlemen, that it is entirely different, both as 
to the form of the section and the age of the members, from 
that which was entertained up to the time when these gentle- 
• men turned their attention to the subject. Their opinion re- 
specting Devonshire being adopted, along with the views of 
the same eminent geologists respecting Cumberland and North 
and South Wales, one-third of our geological map of England 
will require to be touched with a fresh pencil. 

Nor is this wonderful. It is rather a matter of extroordi- 
nary surprise, that when the rest of the geological roi . of 
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England is again drawn, there is scarcely any but microscopic 
alterations which require to be made. No higher evidence can 
lie conceived of the vast knowledge and great sagacity of its 
author. 

Such modifications we must ever expect to have to make of a 
first approximation ; and I should think it a misfortune to our 
researches if we should attempt to elude this necessity by giving 
up the key of all our geological knowledge of our country, — 
the doctrine that there is a fixed order of strata, characterized 
mainly by their organic fossils. If we have not advanced so 
far as to prove this, what have we proved ? If our terms do 
not imply this, what is their meaning ? Is it not true, Ju our 
science as in all others, that a technical phraseology is real 
wealth, because it puts in our hands a vast treasure of foregone 
generalizations ? And if we evade the difficulties which may 
occur in the application of this phraseology to new cases, by 
declaring that our terms are of little importance, is not this to 
deprive our language of all meaning and all worth ? Do we 
not thus refuse to recognise as valuable the tokens which we 
ourselves circulate, and plainly declare ourselves bankrupts in 
tinowledge? When certain strata of Devon have thus been 
identified with the coal-measures of other regions, can we still 
term them grauwacke.^ Either this term implies members 
having a definite place in our series of strata, or it does not. If 
it do, it is certain that these strnta have not that place. If it 
do not, it conveys no geological knowledge at all. But if it 
be used to imply a rejection of such series, it involves a denial 
of all geological knowledge hitherto asserted concerning the 
^Ider Tocks of this county. 

The transition downwards from the culmifcrous beds of De- 
■»on to the older strata on which they rest, is, according to al- 
jnost all who have studied the subject, wrapt in great obscurity. 
In this obscurity, if it be true that the fossil plants of the culm 
measures are found also in the subjacent rocks, there is nothing 
which need make us mistrust the clear and positive part of our 
knowledge. And even if this be so, it will pot be the less nece^ 
sary to separate the culmiferous from the subjacent Silurian and 
Cambrian systems, by a didereut name in our lists, and by a 
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diSerent colour in oiir geological maps, if they nre to represent 
the present state of our information. 

The interest of this question has induced ine to dwell upon 
it longer than I had intended, and I must on that account be 
very brief in my notice of many other communications. I 
may observe that the very nature of several of these indi- 
cates very remarkably the European cliaracler which our geo- 
logy has assumed, since they have for their object the identi- 
fication of some members of the recognised aeries of Eng- 
land, and of France, or Germany, Tims Mr Murchison and 
Mr Strickland have attempted to shew, by the evidence of or- 
ganic fossils, now for the (irst time adduced on this point, that 
the red saliferous marls of Gloucester, Worcester, and War- 
wickshires, with an included bed of sandstone, represent the 
keuper or mames iriaies of Germany ; and that the underlying 
sandstone of Ombersly, Bromsgrove, and Warwick is part of 
the hunter sandstein or grt^s bigarr^ of foreign geologists. They 
are thus led to conclude that though the muschelkalk, which 
intervenes between these formations in Germany, is absent in 
the new red system of England, and of a large part of France, 
its other members may be identified over the whole of the north 
of Europe. 

Proceeding from the new red to the oolite system, we have 
a memoir from Mr Pratt containing an examination of the geo- 
logical character of tlic coast of Normandy, which necessarily 
implies a comparison of this series of rocks with those of Eng- 
land. The i dentil) cation is found to be complete, as had already 
been believed ; but Mr Pratt has made some alteration in the 
received doctrines on this subject i for instance, the Caen stone, 
which is usually considered to reiiresent the great oolite, he finds 
to resemble in its fossils the inferior oolite, 

Ascending still, we have to notice Mr Clarke's elaborate geo- 
logical survey of Suffolk, which, of course, refers entirely to the 
chalk and overlying beds. Willi regard to the crag of this dis- 
trict, I may remark that M. Desuoyers, in a communication 
made to the Geological Society of France, has endeavoured to 
identify this formation with the Faluns of the Touraine. M. 
Deshayes had referred the latter to the Miocene, and the crag 
to the FltoccTU formations of Mr Lyell. The point is one of 
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great interest, since it involves the question of the value and 
right mode of application of the test of the relative number of 
recent species, on which Mr Lyell's classifl ration, or at least his 
nomenclature, is founded, I conceive that in a matter of ar- 
rangement any arbitrary numerical character must lead to vio- 
lations of Nature's class! ft rations ; and can only be considered as 
an artiGdal method, to be used provisionally till some more 
genuine principle of order be discovered. 

Mr Clarke, in his survey, has noted as one division of the 
diluvium of his district, a clay of a yellowish or bluish hue, 
containing rolled pieces of chalk. This dejxisit is of great ex- 
tent and thickness in East Anglia and tlic neiglibouring parts ; 
and is wonJi notice, since this deposit is one main cause of the 
geological confusion and obscurity in wliich that region is in- 
volved. In the neighbourhood of Cambridge this diluvial de- 
posit, is called the brown clay ; and I can slate, from my own 
experience, that the recognition of it as a separate bed al once 
rendered the strati^cadon clear, where it had long been unin- 
telligible. 

Before quitting our stratiiied rocks, I may notice the com- 
munications respecting some of their fossils which we have re- 
ceived, particularly that of Mr Williamson on the fossil fishes 
of the Lancashire coal-field, and the establishment of the new 
genua Tropaeum, separated from the Hamites of the green sand 
by Mr Sowcrby. 

In attempting to pursue a strati graphical order, we are com- 
pelled to reserve for a separate liead the notice of unstratified 
rocks, since their age and history are only known by the mode 
in which they interrupt and disturb the rest of the series. We 
have not had many communications respecting European 
rocks of this character ; but we cannot but be struck by the 
subversion of ancient ideas which results from the investigations 
of Messrs Murchison and Sedgwick. They have shewn that 
the granite of Dartmoor, and consequently that of Cornwall, 
formerly considered as one of the earliest monuments of the pri- 
meval ages of the earth's history, is posterior to the deposit of 
the culm measures. 

Advancing to newer phenomena, we (ind the evidences of 
change still unexhausted. We cannot but reflect how familiar 
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ttiose views of the elevation ami depression of portions of the 
earth's surface are become, which were at first considered bo 
Btrange and startling. This is remarkably shown by the Dum- 
ber of communications concerning raised beaches which we 
have recently received. When we visit places where these oc- 
cur, and look at the winding shore, where the sea line is faith- 
fully followed or distinctly imitated by terraces, sands and 
pebbles a lillle above it, we wonder that we should so long 
have been blind to this kind of evidence. Such raised beaches 
have Iwen described during the past year, by Mr Prestwich, 
as occurring in the Murray Firth : by Mr Austin, in the valley 
of the Axe, the Exe, and the Otter. Dr Forchammer has 
given us the evidence of recent elevation in the island of Bom- 
holm ; Mr Trevelyan has given us similar evidence for the 
coast of Jntlanti, and the islands of Guernsey and Jersey, 

Mr Morris's paper, describing a series of dislocations in the 
chalk cliffs to the south of Ramsgate, marked by shifts in a 
bed of tabular flint, may perhaps be considered as also afford- 
ing evidence of violent elevation. But since a small derange- 
ment of the conditions of support of any stratum might occa- 
sion dislocations of the scale of those here described, it would 
probably be hazardous to consider them as otherwise than lo- 
cal accidents. 

Among descriptions of the most recent geological phenomena, 
I must notice Mr Clarke's paper on certain peat-marshes and 
submarine forests, which occur near Poole in Devonshire; 
and in his investigation of the causes which have produced 
the results now visible, we may see by how easy a gradation 
descriptive geology passes into the other portion of the bu1>- 
ject, the study of the processes by which change is produced. 

Finally, in concluding this survey of our descriptive home 
geology, I notice with great pleasure, Mr Burr's communica- 
tion of his notes on the geology of the line of the proposed 
Birmingham and Gloucester Railway. In a country like this, 
in which the order and boundaries of the strata are, for the 
most part, well ascertained, an additional accuracy of measure- 
ment, of great value to us, may be supplied by the operations 
of dvil engineers employed on canals, roads, and the like works. 
With this persuasion, and acting with the advice of the Coun- 
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ci!, I wrote letters to a great number of engineers, begging 
tliem to communicate to us the levels and sections which they 
might obtain in the course of their professional e m ploy men ts ; 
aud I am happy to see so excellent an example as Mr Burr's 
paper supplies, of the advantage which may be derived from 
materials of this class. 

2. Foreign (South European and Trans-European) GeO' 
iogy. — In proceeding beyond the Alps, and still more as we 
advance beyond the shores of Europe, we can no longer, so 
far at least as geologists have hitherto discovered, trace that 
remarkable correspondence of the strata of different countries 
which we can study so successfully in our hmne ctTcuit. With 
the mountain masses of those more distant regions we are, it 
would seem, hardly authorised as yet in making any more de- 
tailed distinctions than the general one of secondary and ter- 
tiary Btrala ; the latter including the strata in which we trace 
an approach to the existing species of animals, and the former 
implying a general comparison with our chalk, oohtes, ami 
lower strata. Perhaps we may further distinguish in most 
countries which have been visited, a great mass of transition 
states ; but the establishment of such divisions must be the 
business of geological observers. 

We have had several valuable additions to this portion of 
our knowledge, including, as we must do, Greece and its 
islands in this foreign district. That the Apennine limestone 
is the predominant mass of the Morea, had lieen made known 
by the researches of MM. Boblaye and Virlet. Mr Strick- 
land and Mr Hamilton have told us tJiat the same rock forms 
a large mass of the island of Zante and other islands in that 
sea, and of the neighbourhood of Smyrna. They find also 
tertiary beds, as on the south side of the bay of Smyrna ; on 
the east side of the island of Zante; and at Lixouri in Cepha- 
Ionia, where the tertiary beds are remarkable for the numlier 
and beauty of their fossils, some of which have been identified 
with species existing in the Mediterranean. Dr Bell, who 
travelled from Teheran to the shores of the Caspian, has given 
UB an account of the rocks which he observed in Maiianderan. 
From the statements made by him, we are led to believe, that 
a more continued and detailed observation of the country would 
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give the true geological order of the deposits in this region ; 
which might then, perhaps, Berve as a connecting link between 
western Asia and Intiia. 

It is among the favourable omens for the geology of India, 
of which we now see many, that a temperate spirit of gene- 
ralization has recently been applied to the examination of her 
soil; a spirit which conlenta itself with auch a general refe- 
rence of the foreign to the home strata as we have described, 
till by its own labours it has earned tlie right of asserting some 
closer correspondence. If to deny the value of our geological 
terms within the home district, where they mark an order 
which has been repeatedly verified, would be a suicidal scep- 
ticism iu geologists, there would be a rashness and levity no 
less fatal in applying them to distant regions where no order 
has yet been ascertained. 

Captain Grant in his account of Cutch, and Mr Malcolmsoa 
in his description of a large portion of the India peninsula, 
have not ventured to call the strata which they have examined 
by the names which describe European formations. We may 
trust that, hereafter, the admirable activity and resource which 
our countrymen display in that wonderful appendage of our 
empire, will enable them to communicate to us a genuine Indian 
arrangement of secondary strata. In the mean time, Mr Mal- 
colmson has most laudably employed himself in determining the 
age of the wide-spread igneous rocks of the peninsula of India, 
with reference to the contiguous strata. And Dr McCleland, 
who was associated with Mr Griffith in the scientilic deputation 
sent under Dr Wallich into Upper Asam, has, among other 
geological observations, noted a raised bed, at 1500 feet above 
the sea level, in which none of the species are identical wiUi 
those of the Bay of Bengal on the one hand, or the secondary 
strata on the north of the Himalaya on the other ; but in which 
a resemblance was at once recognised with the species of the 
Paris basin. 

This resemblance between the extinct animal popidalion ol 
regions so remotefromeaehothor. is in itself remarkable enough. 
It is still more curious to observe, that the same coincidence of 
the ancient animals of France and India has recently been de- 
tected in another case ; and what makes the circumstance stiU 
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more remarkable is, that the animal was not only new in both 
countries as a fossil genus, but involved a transgression of the 
supposed boundaries of fossil forms. Not only had no 
human bones been found in genuine strata, but, as it had been 
generally held, no traces of those creatures which most nearly 
iraitate the human form. This rule now no longer holds good ; 
for during the past year the bones of monkeys have been dis- 
covered both at Sansan, in France, in the Sewalik Hills in the 
north of Hindostan, and more recently under the City of Cal- 
cutta. 

That this is a highly interesting and important discovery, no 
one who attends to the signification of geological speculations 
can doubt, I do not know if there are any persons who lament, 
or any who exult, that this discovery tends to obliterate the 
boundary between the present condition of the earth, tenanted 
by man, and the former stages through which it has passed. 
For my own part I can see no such tendency. I have no belief 
that geology will ever be nble to point to the commencement of 
the present order of things, as a problem which she can solve, 
if she is allowed to make the attempt. The gradation in form 
between man and other animals a gradation which we all re- 
cognise, and which, therefore, need not startle us because it is 
presented under a new aspect, is but a slight and, as appears to 
rae, unimportant feature, in looking at the great subject of 
man^s origin. Even if we had no divine record to guide us, it 
would be most un philosophical to attempt to trace back the 
history of man without taking into account the most remark- 
able facts in his nature ; the facts of civilization, art, government, 
writing, speech — his traditions — ^Iiis internal wants — his intel- 
lectual, moral, and religious constitution, If we will look bacli- 
wards, we must look at all these things as evidences of the origin 
and end of mane's being. When we do thus comprehend in our 
view the whole of the case, it is impossible for us, as I have 
elsewhere said, to arrive at an origin homogeneous with the pre- 
sent state of things ; and on such a subject the geologist may 
be well content to close his own volume, and open one which 
has man''B moral and religious nature for its subject. 

In order to complete the notice of the contributions to foreign 
geology, I must mentiun Mr Roy^s account of Upper Canada ; 
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in which country he conceives that he has detected terracct* 
which exhibit the beaches of the lakes when the level of their 
surface was more elevated than tliey are at present. I must 
refer also to Mr. Boliaert's paper on alluvial aecuniulations con- 
taining large masses of silver ore in Peru, And, finally, I 
have lo direct your attention to the very curious information 
respecting the geology of South America, which we have r^ 
caved from Mr Darwin. In a communication made to us, he 
gave a very striking view of the structure of a large portion of 
that continent ; and, as I have already had occasion to observe, 
he has brouglit to this country the remains of various fossil ani- 
Dials of entirely new kinds, of exceeding interest to the zoologist 
as well as the geologist. I need only remind you of the gigantic 
mammifer which has been reconstructed in idea by Mr Owen, 
upon the evidence of a fossil skull, and has been named by hiDi 
the Toxodon Ptatensia. This animal, although a Rodent, ac- 
cording to its dental characters, in other respects manifests an 
aliinity to the Pachyderms ,- and also to the Dinotkeriuin, and 
to the cetaceous order. Many other fossil animals have been 
discovered in South America; and all, from their magnitude, 
fitted to excite our wonder, when we compare the diminutive 
^ze of the present races of animals which inhabit that country. 
The animal remains found by Mr Darwin comprise, besides 
the Toxodon, which extraordinary animal was as large as a 
hippopotamus, — (2, 3, 4, 5, 6.) the Megatherium, and four or 
five other large Edentata ; — (7.) an immense Mastodon ; — (8.) 
the Horse ; — (9.) an animal larger than a horse, and of very 
Angular character, of which a fragment of the head has been 
found; — (10, 11, 12.) parts of Rodents, one of considerable 
size ; — (13.) a Llama, or Guanaco, fully as large as the Camel. 

But I should very ill convey my impression of the great 
value of the researches of Mr Darwin, by any enumeration of 
special points of geology or palteontology on which they have 
thrown light. Looking at the general mass of his results, the 
account of which he has been kind enough to place in my hands, 
1 cannot help considering his voyage round the world as one of 
the most important events for geology which has occurred for 
many years. We may think ourselves fortunate that Capt. 
Fitz-Roj, who conducted the expedition, was led, by his en- 
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tightened zeal for science, to take out a naturalist with him. 
And we have further reason to rejoice thai tins lot ftU to a 
gentleman like Mr Darwin, who possessed the genuine spirit 
and zeal, as well as knowledge of a naturalist ; who had pur^ 
sued the studies which fitted him for this employment, under 
the friendly guidance of I)r Grant at Edinburgh, and Professor 
Henslow and Professor Sedgwick at Cambridge; and whose 
powers of reason and application had been braced and disci- 
plined by the other studies of the University of which the latter 
two gentlemen are snch distinguished ornaments. But some of 
the principal of these results may l)e most conveniently men- 
tioned, when we pass from mere descriptive geology, to that 
other divisiou of the subject which I have termed Geological 
Dynamics, And this I now proceed to do. 

GEOLOGICAL DYNAMICS. 

This term is intended to express generally the science, so far 
as we can frame a science, of the causes of change by which 
geological phenomena have been produced. \Vithout here 
speaking of any classification of such changes, I may observe 
that the gradual elevation and depression, through long ages, 
of large portions of the earth's crust, is a proximate cause by 
which such phenomena have been explained : and this class of 
events, its evidence, extent, and consequence, is brought before 
our view by Mr Darwin's investigations, with a clearness and 
force which has, I think I may say, tilled all of us with admi- 
ration. I may refer especially to his views respecting the his- 
tory of coral isles. Those vast tracts of the Pacific which con- 
tain, along with small portions of scattereil land, innumerable 
long reefs and small circles of coral, had hitherto been full of 
problems, of which no satisfactory solution could be found. 
For bow could we explain the strange forms of these reefs ; 
their long and winding lines; their parallelism to the shores? 
and by what means did the animals, which can only work near 
the surface, build up a fabric which has its foundations in the 
deepest abysses of ocean? To these questions Mr Darwin re- 
plies, that all these circumstances, the linear or annular form, 
their reference tu the boundary of the land, the clusters of little 
s occupying so small a portion of the sea, and, above all 
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the exislence of the solid coral at the bottom of deep sean, point 
out to us that the bottom of the sea has descended slowly aod 
and gradually, carrying with it both lund and corals; while 
the animals of the Intter are constantly employed in building 
to the surface, and thus mark the shores of submerged lands, 
of which the summits may or may not remain extant above the 
waters. I need not here further state Mr Darwin's views, or 
explain how corals, which when the level is permanent fringe 
the shore to the depth of twenty fathoms, as the land gradually 
sinks, become successively encircling reefs at a distance from 
the shore ; or barrier reefs at a still greater distance and depth ; 
or when the circuit is small, lagoon islands: — how, again, the 
8aine corals, when the land rises, are carried into elevated situa- 
tions, where they remain as evidences of the elevation. We 
have had placed before us the map, in which Mr Darwin has, 
upon evidence of this kind, divided the surface of the Southern 
Pacific and Indian oceans into vast bands of alternate eleva- 
tion and depression ; and we have seen the remarkable confir- 
mation of his views in the observation that active volcanos oc- 
cur only in the areas of elevation. Guided by the principles 
which he learned from my distinguished predecessor in this 
chair, Mr Darwin has presented this subject uudcr an aspect 
which cannot but have the most powerful influence on the spe- 
culations concerning the history of our globe, to which you, 
Gentiemen, may hereafter be led. I might say the same of the 
large and philosophical views which you will find illustrated in 
bis work, on the laws of change of climate, of difl'usion, dura- 
tion and extinclion of species, and other great problems of our 
science which this voyage has suggested. I know that I only 
express your feeling when I say, that we look with impatience 
to the periotl when this portion of tlie results of Captain Fiti- 
Roy's voyage shall be published, as the scientific world in ge- 
neral looks eagerly for the whole record of that important ex- 
pedition. 

And 1 cannot omit this occasion of mentioning with great 
gratification, the liberal assistance which the Government 
of this country have lent to the publication of the discoveries 
in natural iiistory which Air l)arwiu'*s voyage has produced. 
The new animals which be has to make knuwn to the world 
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will thus come before the public described by tht most eminent 
naturalists, and represented in a manner worthy of the subject 
and of the nation. I am i>ure that I may express the gratitude 
of the scientific world, as well as my own, for tliis enlightened 
and judicious measure. 

I may here notice Mr Darwin's opinion, so ably exposed iu 
a paper read before us, that the change by which a variety of 
materials thrown on the earth's surface jjecome vegetable 
mould, is produced by the digestive process of the common 
earth-worm. 

I will here also advert to Mr Fox's paper on the process by 
which mineral veins have been filled up. This, he conceives, 
might be produced by the circulation or ascension of currents 
of healed water from the deeper parts of the original fissures. 
The discovery of the causes of the formation and filling of 
metallic veins, one of the earliest subjects of geological specu- 
lation, will remain propably as a problem for its later stages, 
when our insight into the laws of slow chemical changes is far 
clearer than it is at the present day. 

If, from these proximate causes of change of which I have 
spoken, we proceed to those ulterior causes by which such 
■ events as these are produced, — lo the subterraneous machinery 
by which islands and continents appear and vanish in the great 
drama of the world's physical history, — we have before us 
questions still more obscure, but questions which we must ask 
and answer in order to entitle ourselves to look with any hope 
towards geological theory. Of late years an opinion has taken 
root among us, that the dynamics of geology must invoke the 
aid of mathematical reasoning and calculation, as the dynamics 
of astronomy did, at the turning point of its splendid career. 
Nor can we hesitate to accept this opinion, and to look forwards 
to the mathematical cultivation of physical geology as one of 
the destined stages of our progress towards truth. But we 
must remember, that in order to pursue this path with advan- 
tage, we have, in every instance, two steps to make, each of 
which demands great sagacity, and may require much time 
and labour. These two steps are, lo propose the proper pro- 
blem, and to solve it. Last year an important example of this 
kind was brought under your notice by my predecessor. The 
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suppodtioD that there are, beneath the crust of the terrestrial 
globe, liquid or semiliquid masses which exert a pressure up- 
wards, leads to the inquiry what phenomena of fissure, disrup- 
tion, and dislocation, this subterraneous strain would produce- 
The answer to this inquiry must be given by mathematical 
reasoning from mechanical principles ; and Mr Hopkins, who 
proposed, and to a considerable extent solved this problem, has 
put forth a set of results, with which, so far as they are defi- 
nite and decisive, it will be highly important to compare the 
existing phenomena of disturbed geological districts. The 
same assumption, of an incandescent mass existing deep below 
the eartli's surface, has led two other distinguished members of 
our body to another train of speculations; which, however, 
though highly interesting, I should be disposed to consider as 
onlj the enunciation of a problem, requiring no small amount 
of mathematical skill for its solution, I speak of the specula^ 
tioas of Professor Babbnge and Sir Jolm Herschel, concerning 
the subterraneous oscillations of the isothermal surfaces of 
great temperature. They remark that such oscillations will 
arise, when thick and extensive deposits take place on any 
parts of the surface of the earth (as for instance at the bottoms 
of seas], because such deposits increase the thickness of the 
coating over a g^ven subterraneous point; and thus removing 
the cooling effect of the surface, bring a high temperature to a 
place where it did not exist before. The deposited strata 
might thus be invaded by violent heat advancing from below ; 
and there might result both changes of position arising from 
extension and contraction, and a metamorphic structure in the 
rocks themselves. It is highly instructing to have this chain 
of conceivable effects pointed out to us; but we may venture to 
observe that, in order to render the suggestion of permanent use, 
it will be necessary to express, in some probable numbers, the 
laws of the result as aRected by the conductivity of the earth's 
mass, the rale and ttiickness of the deposit, and other circum- 
stances. For instance, we know that a deposit of one thousand 
feet thick would be quite insufficient to occasion a metamor- 
phic operation in its lower strata. Would, then, a deposit of 
ten thousand or of twenty thousand feet call into play such a 
To answer questions like these, of which a vast num- 
VOL. KXV, NO. SLIX. — JCl.V 1838. I. 
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I have but a single word to add in conclusion. This Society 
has always been an object of iny admiration and respect, not 
only from the importance and range of its scientific objects, the 
wide and exact l(nowl«dge which it accuinulales, the philo- 
sophical spirit which it calls into play, the boundless prospect 
of advance which it offers; but also for the manner in which 
its meetings and the intercourse of its members have ever been 
conducted ; the manly vigour of discussion, tempered alwaya 
by mutual respect and by good manners ; the deep interest of 
all in the prosperity of the Society, to which, whenever the 
hour of need comes, private differences of opinion and resent- 
uits have given way. To be placed for a time at the head 
f a body which I look upon with such sentiments, I must 
r consider as one of the greatest distinctions which can re- 
\ any one who gives his attention to science. I trust, by 
lur assistance and kind sympathy, gentlemen, I sliall be able 
9 preserve the spirit and temper which I bo much admire ; — 
to hand that torch to my successor burning as brightly as it 
has hitherto done. And there is one consideration which will 
make me look with an especial satisfaction upon such a result. 
I have not myself the great honour of being one of the meui- 
b»S of the Society who are connected with it by an early inte- 
rest in its fortunes, and by long participation in its labours. I 
may consider myself as only belonging to its second generation- 
Now if tliere be a critical and a perilous time in the progress of 
^Involuntary association like ours, it is when ils administration 
^^■uses out of the hands of its founders into those of tiieir suc- 
^^fessors. It is like that important and trying epoch when the 
youth quits the paternal roof. I will say, however, gentle- 
men, for myself and for my fellow-officers, some of whom are 
' in the same condition, that our best cares shall not be wanting 
that the Society may sutler as little as possible by this change. 
And among our grounds for hope and trust, the main one is 
this : that though the offices of the Society may be in younger 
hands, the parental cares of its founders are not withdrawn. 
We have to discharge our office with the aid and coun.sel of 
_ those excellent persons to whom the prosperity of the Society 
HHip to the present time has been owing. Surrounded by such 
^BlPii) knowing their generous and ready eympalhy for the at- 
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tempts and exertions of their followers and disciples, I feel a 
cheerful confidence in the future destinies of the Geological So- 
ciety ; and a persuasion that it will not only preserve but ex- 
tend its inUuence as a bond of scientific and social union among 
its members. 



Rtsuli of the Examination of the Sea-Water collected during 

the Voyage of La Bojtiie, bi/ nicana of the apparatus ofif. 

B'lot. By M. Dakondeau. 

The samples of ssa-water collected by means of M. Biot'a 
apparatus,* and brought to France for analysis, were five in 
tmuiber. Two of them were taken in the Hay of Bengal, not 
for from the mouths of the Ganges, and the three others, re- 
spectively, from the Pacific, the Indian, and the Southern At- 
lantic Oceans. They were containe<I in stopped flasks made 
of eioery, and did not fill above two-thirds, which circumstance 
arose from the flasks at our disposal being of a larger size than 
the receiver of our apparatus. Five other samples, taken from 
the surface of thi; water, were also procured in the same lo- 
calities ; they, too, were contained in emeiy bottles, which were 
completely filled. One of the bottles, namely, that which con- 
tained the water taken at the surface in the Southern Atlantic, 
was broken in ils conveyance from Brest to Paris. 

All the specimens taken at the surface were perfectly limpid ; 
whilst, on the contrary, those taken at a considerable depth 
held some whitish flaky matter in greater or less quantity in 
suspension. 

All the experiments upon these different samples were made 
in the laboratory of theCotfe^e de France, under the inspection 
and with the assistance of M. Fremy, to whose kindness I am in- 
debted for my now having it in my power to supply the results, • 

The density of the water was determined by successivdy 
weighing the emery flasks first empty, then filled with distilled 
water, and lastly, with the sea-water, and then comparing the 
wei; ht of the two equal volumes of the distilled and sea-water. 
Till jB weighings were made at temijeratures which varied from 
45° 5' to 50° Fahrenheit. 

* Out readers will 6nd in account of H. Btot'a Kpparatui in thi* Journal^ 
*ol. 91, p. 43— E&it. 
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The quantity of llie gas held in solution in the water, was 
determined by heating i( to boiling in a retort of known capa- 
city, which was quite fille<l with tlie water; the gas disengageil 
in this operation was collected over mercury ; the proportion 
of carbonic acid it contained was saturated by meansof potassn, 
and the oxygen by means of phosphorus. Finally, to ascer- 
tain the quantity of saline matter, the method which M. Gay- 
Lussac describes in the fourlii volume of the Jnnales de Phy- 
»ique ct de Chimie, was pursued, which contdsts in evaporating 
to dryness a known weight of sea-water in a retort whose weight 
is known, and which is inclined at an angle of ^5°, so that there 
may be no escape of any matter externally. The weight of the 
residue, heated to a dull red, gives the quantity of salirs matter, 
less the quantity of chloriodic acid, arising from the decompo- 
sition of the chloride of magnesia by the heat, whose quantity 
is ascertained by determining the quanlJty of magnesia con- 
tained in the residuum, and by replacing in this magnesia the 
oxygen by its equivalent of chlorine. By operating 'n this 
way, the results indicated in the following table were pro- 
cured : — 
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The figures in the above table shew that, generally, the den- 
sity of water taken at the surface is less than that of water pro- 
cured from a certain depth. In one case only, viz. that in 
which water was taken in the bay of Bengal from a depth of 
SOO fathoms, was its density less than when taken at the sur- 
face ; the difference amounted to jobbd. 

* There is much uncertainty in Ihi* experiment reguding the quantitj of 

the carlranic add g«a, because it was not immcdistel]' saturated. 
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If we consiMer the proportion of the residuum left after the 
desiccation, it will he observed, as in ihc preceding case, that 
sea-water, generally, is considerably salter at a certain depth 
than at the surface. There is one example of the contrary in 
the table. Notwithstanding, these results do not appear to be 
inadmissible; for there is a great difference between the tem- 
perature of the water at the surface, and of that at the depth 
of from 800 to 400 fathoms; the equilibrium must always be 
preserved. 

As to the quantity of air held in solution in the water, the 
table shews that the water taken at the surface in all cases con- 
tains a smaller proportion of air than that which is taken from 
a certain depth, and that the difference may amount to as much 
as to one-hundredth part of the volume of water. 

Finally, the column which indicates the composition of the 
gns contained in each of the samples of water, shews that the 
gas contained in the water taken from a great depth, contains 
much more carbonic acid than is contained in water taken from 
the surface. Does this carbonic acid exist already formed in 
the water, or rather, does it prticeed from the decompoailion of 
the flaky matter which is found in all tlie flasks which have 
been filled at a great depth ? This can be determined only by 
analysis conducted on the spot. And whatever may be the 
result, M. biot's apparatus will at all events be the means of 
confirming one or other of these equally remarkable facts; 
Isi, That sea-water at a certain depth, holds in solution amucb 
greater quantity of carbonic atid than tloes water taken at the 
surface ; or, Zd, That at a certain depth the water contains 
many transparent animalcule ; or at least some organic matter 
which does not exist at the surface, and which decomposes with 
time, and takes from the air, which is held in solution in the 
water, its oxygen, so forming carbonic acid. 

According to this latter hypothesis, the proportion of oxygen 
contained in the air taken from a great depth, should be more 
considerable than that of the air taken from the surface-water; 
fur, in the former case, the free oxygen and the oxygen of the 
t^arbonic acid form with the contained nitrogen a much more 
oxygenated air than the atniospjiorical ; whilst in the latter 
case (that of water taken at the surfuce), the free oxygen and 
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the oxygen of the carbonic acid, form witK its nitrogen an air 
which diAers exceedingly little from thai of llie atmosphere. 

Same E:rperimcnU which were made on board La Bonite. 

In au experiment made on the 12th September 1836, in the 
Pacific, at 16° 53' N. lat. and US" 13' W. long, with water ta- 
ken from a depth of 380 fathoms, it was found to contain 1.6Z 
parts of gas for every 100 parts of water ; the gas was not 
analyzed. In this experiment the vessel contained 90.66 cubic 
centimetres of air, whose volume reduced to the feezing point 
of temperature, and a pressure of 2280 feet, gives, having re- 
gard to the capacity of the apparatus, 6.48 parts of air for the 
100 parts of water taken at the depth of 380 fathoms. 

On the 2lBt November 1836, in the Strait betwixt the Ma- 
rianne and rhillipine Islands, in 18° SS' N. lat. and 132° 13' 
E, long, the apparatus was sunk to the depth of 300 fatlioms ; 
the water from this depth contained S.SOth parts of air in every 
100 parts of water ; whilst the water taken at the surface in 
the same Strait contained S.STths ; the bladder contained only 
a very small quantity of air. 

Finally, on the 29th November, in the China Sea, in sight 
of the Island of Lu^on, in 18= 0" N. lat. and 117=30- E. long, 
the instrument having been sunk to a depth of 300 fathoms, 
the bladder was found to contain 55 cubic centimetres of air, 
which, at ff" and 760 of tlie barometer, gives 3.89 parts for 100 

I parts of water taken from this depth. — Complca Rendua, 30. 
Avril 1838. 



I 



Observations on the EleclrK Origin of Metaltiferoua Veins. By 
M, Becouerei..* 
Mr Fox remarks, that, if we consider the electrical relations 
of the different metallic ores in a geological point of view, we 
observe, that almost all those which are generally associated in 
the same veins agree in the particular, that their reciprocal vol- 
taic action is, for the most part, very smalL Hence he infers. 

Traits Expctri mental lie VElectricitf et du Alagneluine, tome v. p. 167, 
174. The notes miirked W. J. H. were furnished b; Mr Heniroad, to whom, 
sbo, we are indebted for this tmnaUlioo. 
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that, if it were otherwise, the appearances of clecompotdtion in 
the same localities would be much more marked aud general 
than they are found to be. He remarks also, that when capper 
pjrites and vitreous copper-ore form a voltaic combination with 
pure or spring water, there are considerable electro-magnetic 
effects. We would merely observe, that Mr Fox appears not 
to be aware, that the electro-chemical effects produced in the 
contact of two solid bodies and a liquid, depend solely on the 
chemical relations of their constituent parts, and must fre- 
quently vary. 

Let us now approach the researches of the same gentleman 
on the electro- magnetic properties of the metalliferous veins of 
Cornwall, in which he has been engaged for six years past. 

The apparatus which he has used in examining these pro- 
perdes is composed of small plates of copper, fixed on the por- 
tions of the veins submitted to experiment with iron nails,* or 
strongly pressed by means of wooden supports, and put in con- 
nexion with the extremities of a multiplier, of which the wire 
is short, and the directive power of the needle not neutralized. 
Mr Fox says, that with this apparatus he perceived the fol- 
lowing effects : — The intensity of the current varies, according 
to the localities. Sometimes the deviation of the magnetized 
needle is slight, sometimes it is considerable. In general, it is 
greater when the vein contains a larger quantity of copper, and 
perhaps even from the depth of the stations. He adds, that 
there is no, or scarcely any, action perccplible where there is 
tittle or no metallic substance. When there is a distance of but 
a few fathoms between the plates in a horizontal direction, and 
when there is between them a gieat quantity of copper not in- 
terrupted by non-conducting substances, there is no action ; but 
if there be, by chance, quartz or clay in the vein, the action is 
generally very decided. 

When the two plates are placed at various depths in the 
same vein, or in different veins, the electrical action is in gene- 
ral very marked. The currents are sometimes in one direction, 
sometimes in another. In comparing parallel veins, he thinks 

■e were glwaja i 
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he has observed that }>ositive electricity takes a directton frtun 
north to south, although he has scvn the contrary in some cases. 
In veins which dip towards the north, the east is generally posi- 
live, and the west negative. He has found, in comparing the 
relative states of veins at different depths, that the lower sta- 
tions appear negative in relation to the higher. He has, how- 
ever, found some exceptions, particularly when a cross-vein of 
quartz or day intervenes between the plates. There is, there- 
fore, no regular order in the direction of the currents. 

If, indeed, there were a progressive increase of negative elec- 
tricity as we descend in the mines, this phenomenon would 
agree with the progressive elevation of temperature. The elec- 
trical effects are not influenced, according to his account, by 
the presence of workmen and their lights, or by the explosion 
of gunpowder, &C. 

All the substances that form part of metalliferous veins are 
far from possessing the conducting powers necessary to allow 
the passage of currents transmitted by the metallic portions. 
He classes among the conductors copper nickel, copper pyrites, 
vitreous copper-ore, iron pyrites, arsenical pyrites, galena, arse- 
nical cobalt, the crystallized peroxide of manganese, and tetra- 
hedral copper-glance (Fahlerz). Among the non-conductors 
he places the sulphurets of silver, of mercui'y, of antimony, of 
bismuth, of arsenic (realgar), of manganese, and of zinc, the 
combinations of the metals with oxygen and tlie acids, 

Mr Fox assures us, that he has discovered that the licds of 
day-slate (killos) in Cornwall appear to possess the property of 
conducting free electricity in a slight degree, but only in the 
direction of their cleavage. This eff'ect can be attributable only 
to the water interposed. 

With regard to the electric properties of metallic veins, he 
remarks, that substances which conduct electricity have gene- 
rally, at least in this country (Cornwall), non-conducting bodies 
intervening in the veins, between them and the surface. He 
mentions the tin veins, which are generally intersected by those 
of copper. When their horizontal bearings do not coincide, the 
conducting veins traverse the non-conductors. 

Mr Henwood, who has been engaged since Mr Fox in expe- 
ls on the electric currents in the Cornish mines, has i 
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that the veins on which the mines are worked traverse both the 
graaite and the inicaceoiis rocks fslates) ; that they are princi- 
pally composed of quartz and other earthy minerals, mixed in 
many places with copper pyrites, iron pyrites, vitreous copper- 
ore, oxide of tin, blende, and galena, and occasionally with na- 
tive copper, protoxide and the carbonates of the same melal, 
and of some of the salts of lead, in small quantities. 

At ihe greatest depths, the temperature of the slate-rocka is 
two or three degrees higher than that of the granite at the aame 
level. 

In many of the deepest mines, the water contains salts in rm- 
rious proportions. Among others, the chlorides of calcium, of 
■odium, and of magnesium, &c. 

Mr Henwood has adopted the mode of experiment already 
described. The metallic plates were placed at distances vary- 
ing from a few feet to many hundred feet, at the same, and at 
difierent levels. 

The results have been the same whatever the directions of 
the veins might be. In those which only produced tin, and in 
many where they were in contact with copper, no traces of a 
current were perceived, excqjt in some cases where the inter- 
mediate space was filled with rich copper-.ore." The presence 
of electricity was more evident when the vein contained copper- 
pyrites, vitreous and black copper-ore, galena, or blende. It 
was not detected when the vein was entirely without metoL 
Some veins which contained copper- pyrites, grey copper-ore, 
and galena, and others with carbonate and phosphate of lead, 
and grey copper-ore, gave no evidence of the existence <rf cur- 
rents. 

It appears that Messrs Fox and Henwood have not remarked 
the relations which subsist between the directions of the veins 
and those of the currents.f 

In the experiments where they have connected metaUiferoua 



* "In mMt cases where there was a continuous tdbm of coppei-ore between 
the poiuts examined, no elei^trlcity was detected. In some instances, bi>v- 
ever, where all the intervening ipace consisted uf rich copper-ore, there wii 
moat energetic action."— Sdtn. Ifea Phil. Journal, Xlii. p. 274. 

+ There must be some misprint or minpprehennon here, u the directions 
of the veins have Iwen mentioned in paragraph preceding— W. J. H. 
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portions at different depths, the currents have in thirteen in- 
stances been upivard, and in thirty-five cases don'nward. 

In thirty-six experiments the current has been towards the 
granite, and in twenty-one others it has taken an opponte 
direction. 

We are not aware whether Messrs Fox and Henwood hare, 
in tlieir experiments, sufficiently guarded against all the causes 
of error which present themselves when we seek for the exist- 
^ of electro-chemical currents by means of the multiplier. 
The results they have announced are of such importance as 
regards the electrode hem leal re-actions whicli operate in vdns* 
that we must discuss them. 

To enable the reader to judge and appreciate the accuracy of 
Mr Fox's process, we will remind him, that when two plates of 
platina, in communication with the extremities of the wire of a 
multiplier, are immersed in distilled water, a current is immfr- 
dialely produced by the difference of the actions exercised by 
the liquid on the foreign bodies adhering to the surfaces of the 
plates. This effect almost invariably takes place when the pre- 
caution is not taken to remove the foreign substances which 
adhere to the surfaces of the platina when they are taken out 
of the water. If, instead of platina, we employ copper, the 
current is still more decided. As the surfaces are not the same, 
the water affects them differently. 

Now Mr Fox, in his experiments, has used plates of copper 
and lie has attached them to the metalliferous veins with iron* 
nails, or strongly pressed them on by means of wooden stays. 
These two plates are connected with a multiplier by means of 
a copfier wire. 

Might it not happen, that the water which adheres more or 
less to the sides of tlie mine galleries, and which does not every 
where contain the same salts, might have the same effect on the 
copper as in the experiment just described ? It would be very 
desirable for Mr Fox to make his experiments on perfectly dry 
conductors of electricity. The objection which we have just 
maile would thus be obviated.-f- 
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It is true, Mr Fox, who has operated with plates of copper 
and of zinc alternately, has observed in both cases currents 
talcing the same direction. Such a result is so far favourable 
to his opinion, but it is not sufHcieut to demonstrate completely 
the fact. 

In order to shew in what manner electric currents have acted, 
and are acting, on metalliferous dejiosits, some persons have re- 
cently supposed that the veins have been filled by the action of 
electric currents ; but it is only necessary to be acquainted 
with the manner in which they are filled, to reject such a theory. 

We know that veins are fissures which occur in many of the 
rocks composing the crust of our globe, and that they are filled 
with metallic and stony substances. Different opinions are held 
as to the manner in which this was effected. Some say by 
igneous, others by aqueous action. Werner was of the latter 
opinion. According to this celebrated geologist, tbe mass of 
which mountains are composed was moist and yielding; after- 
wards, in settling and drying, fissures were formed, which were 
filled from above by substances held in solution ; but, as there 
are veins which appear to have been filled from beneath, we 
must therefore admit that this was effected by sublimation. 
Hutton, who is the great advocate of the igneous theory, sup- 
posed the internal heat of the earth so great, as to melt and 
volatiliite the metals and earths. These, by their expansive 
force, have produced rents in the crust of the earth, and Folidi- 
fying during their eitcape, have thus given birth to the crystal- 
line rucks. It is thus be accounts fur the production of the 
great trap-dykes which traverse formations of all ages. 

Taking this view, veins have been opened by elevatory ac- 
tion, and filled by sublimation from beneath, and from above 
by substances which have Ireen decomposed and transported by 
various causes, and have rested undisturbed in the veins. 

All the facts hitherto observed induce us to think, that we 
cannot admit one of these hypotheses to the exclusion of the 
other, as each of the supposed causes may have concurred, ac- 
cording to circumstances, in fiUing veins of various descriptions. 
Geologists consider it certain, that veins containing the debrit 
of the superior (or newer) formations of the country they tra- 
verse, and of organized bodies, have been filled from abuve ; 
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but the case is different with respect to veins which are con- 
nected by mineral transitions with the contiguous rocks. In 
the latter we are obliged to suppose, that the formation of the 
rock, that of the vein and its filling, are almost contemporane- 
ous. On the other hand, when we see tlie crystalline masses of 
different substances in the middle of, and on all sides entirely 
surrounded by rocks equally crystalline, so that we cannot be- 
lieve they have been introduced into the cavities they fill, either 
from above or beneath, we are compelled to consider the vein as 
an open fissure in a crystalline rock, that has been again pene- 
trated by the substance in solution, which has thus been intro- 
duced into the cavity and precipitated there, the various parts of 
the rock being more or less dense, or the solution being more or 
less saturated in different situations, There is another mode of 
filling, which has produced the veins which contain metallic 
sulphurets, in crystalline groups, projecting in all directions in 
the vein, and bodies which decompose in aqueous solutions, 
such as the metallic sulphurets and arseniurcts, which will not 
sustain an elevated temperature without decomposition, unless 
under the action of a considerable compressing force. 

It therefore appears almost certain. Ihat veins have not all 
been produced by one general cause alone, and that many in- 
fluences have sometimes concurred in their formation. 

It follows, from the brief sketch wtiich we have just pre- 
sented of the state of our knowledge of the constitution of veins, 
that it is impossible to admit, that the iissures which have at 
different periods opened in the rocks have been filled by sub- 
stances transported thither by the action of terrestrial electric 
currents, as they exert no chemical action except where solid 
conducting bodies and liquids, capable of reacting one on the 
other, exist. Now the rocks are not conductors of electricity, 
and the solid metallic ores were not in existence when these 
fissures were formed. We must therefore admit, that other 
causes than electric currents have filled these rents. The filling 
lip once effected, either entirely or in part, and the water en- 
tering from the surrounding rocks, electric forces would then 
intervene to effect decompositions, and give birth to new com- 
binations. 
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Geographical and Geohgiml Olaervationa on some parU of 
Ektropeaii Turkey, namely, Maaia, Bulgaria, Romelia, Al- 
bania, awl Bosnia. By Dr A. Boc^. Comtnunicatcd by 
the Author in h Letter to the Editor." 

In the geoeral view of the Orography of European Turkey, 
commuiiicated iu the preceding volumes of this JouniaJ, I 
could only enter into a few details regarding Servia, Macedonii^ 
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• We reourk with pleasure the interest eicited in Gennuiy by the min 
of paper* bj Br Bou^ which have ippeared in this JnumoL The foUcwing 
otMrrvBtiom accompttny > 
dUcsverieE, puhliahecl ij Mr B 

puUr " AtmiinaL-h ; den Freundeii derErdkunde gewidaiet," 
tnay, with justice and propriety, term Boiiv'a Journey through European 
TuAey ■ journey of discovery for Geography m well aa for Geognosy. For, 
■Itbeugh our maps of Turkey are filled up with the most minutely deliuested 
chiln* of mountains, and exhibit a perfectly complete hydrogrDphical net of 
•erpentine rivers and streams; yet, we know well, that these apparently ao 
curate representations belong, for the most pelt, to the pliantosmagoricHl class, 
■nd can scarcely deceive the mott credulous. Mo^t of the other countriee of 
Europe have been surveyed and described, but we grope in profound dark- 
ness, vheo we iniiuire into the natural exleraut form and the geognostical 
constitution of the Turkish possessions. Christian prejudices and mercan- ■ 
lUe interests are undoubtedly the chief reasons that have, to ao great an 
extent, prevented Europeans frooi travelling in a country which, now tbat 
ntaiiy portions of it enjoy theblesaingsof peace, and that the early ranalldam 
of it* inhabitants has begun to disappear, does not present the great dif- 
ficulties formerly encountered. Tbc indefatigable Bou^, who has examined 
the geognostical structure of nearly all the countries of F.u rope, and who saw 
In Turkey an entirely unexplored field for new ubsen'otiona, resolved to de- 
vote from three to four years to its invettigation, and to aasodate with him 
Jn his enterprise, naturalists who prosecuted other departments of natural 
history. In the year 1036, during a portion of hia journey, he enjoyed 
the society of two French geologists, MM. Montalembert and Viquenel, ot 
Mr Fried rlehsthal, a botanist, and of Mr Adolf Schnah, a zoolngist, the two 
latter being originally from Moravia. It is to be regretted tbat Bou^ did not 
take with him a measuring geographer, that is^ h person, provided witli the 
requisite instruments, whu sbould hare been able to determine positions, 
and to ascertain tbc three co-ordinates of a great number of points, so as to 
Atmifih a foundation for a new and accurate map, of whose want, our travel- 
ler, as we shall soon see, bitterly compWni These are the feels 

collected by Boui, during the first year of his journey ofdiscovery.toiai as 
he has made them known in Jameson's excellent Journal The services 
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and some parts of RomcIJa and Miesia Superior. Last year, 
however, I visited the other provinces of the empire, and direct- 
ed my attention especially to the eastern and western ranges 
of mountains, the Heemus, and the Albanian-Dosnian chains; 
whilst I endeavoured, ai the same time, to complete my know- 
ledge of the central chains, from t!ie Dardanelles to the Adrift- 
tic I now possess nearly 350 barometrical measurements, with 
corresponding observations made at Belgrade by Mr Math. 
Ivanowitsch, apothecary ; and I have also obtained a great 
deal of interesting information from being able to converse with 
the Turks, as well as the Servians and Bulgarians. 

To the north of the central plateau ofMeesia, between Pris- 
tina and Sophia, the limits of Servia are formed from E. to W. 
by the Jastrebacz (or chain of the sparrow-hawks), the Plocsai 
and the Kopaonik. The first-named mountains are only covered 
by oaks, and higher up by elms, hke the hills in central Servia ; 
but these latter have fir trees near their summits. The great- 
est elevation of this chain appears to be rather above 5500 feet. 
The Jastrebacz is a mass of crystalline (primary) slaty rocks, 
whilst the others consist of transition-slates, with syenite, dial- 
lage-rock, serpentine, and metalliferous deposits, such as mag- 
netic iron-ore, &c. South ofMtfsia Superioris the Orbelus, if 
we may be allowed to apply this ancient name to the KurbeUka- 
Planina. a pretty large group of hills, situated at the sources 
of the Bistritza, and having an absolute height of between 4000 
and 5000 feet. To the west and east of the Orbelus, there are 
some pretty low chains clothed with oaks, and forming the 
northern frontier of Macedonia, from Usknp to Dubnitza and 
Sophia. These hills are chiefly composed of taicose or mica- 
ceous slates, and scarcely attain an elevation of more than SOOO 
feet : they are sometimes still lower to the west of Kostendil, 
where they partly consist of transition-limestone, and even 
tertiary molasse. The Orbelus is a massive mountain of grani- 

nndered bj tbb distinguixbcd geologist to the knowledge of so Urge a portion 
of Europe, do not require my feeble praise: I with liim heiltb, spirit, and 
perseveruice for tbe contiDiutiDn of his great undertaking.'' We have only 
to add, that we heartily subscribe lo Ihe oiiinions here expressed, by so conj- 
petent an autbaiity as Berghaus ; snd thai we conliall; unite with bin in 
» foi the future tucceu and prosperity of out tnveUer_£Dir. 
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tic rocks with gneiss ; and in its vicinity we find trachytes, 
which are in connexion with those of Karatova. Trachyte 
also extends across the low central chain, from Strazin in Mace- 
d<Hiia, to the vicinity of Vranja south of the Morava. A 8u]> 
phureouB hot spring issues at the northern extremity of these 
hilla. 

On the eastern limits of Mi:esia Superior, south of Nisha, are 
situated the lofty Start Plan'ma (old mountain), and the Suva- 
P^nina (dry hill) ; these Hmestone ridges occur next to the mica- 
slates of Badit8clika-Gora (east of Leskovatz). A very extensive 
group of mica-alale anil talcslate hills rises more to the south, 
between the Morava valley and the valleys of Trn and Sukova. 
On the north-east hase of this group we find some trachytes and 
trachytic conglomerates ; hut, on the highly inclined southern 
declivity, porphyry dykes occur in the slates ; whilst some of 
the hill tops are composed of trachyte and a white trachytic 
aggregate. Here, as in the Servian hills, ehiis cover the low 
plattaux, oaks the sides, and alpine pasturages occupy t)ie 
highest summits, the chief of which is the broad Sne^pol (Snow- 
field). This last is a httle higher than the Slari-Planma, and 
attains an elevation of nearly 4000 (Fari^) feet. 

The Snegpol is united by the ridges above the village of 
Elissura (defile), to the Kurbelska Planina and the hills of Egri 
Palanka. The talc-slates, of which these are formed, are often 
decomposed, and contain numerous microscopic crystals of 
magnetic iron-ore, which is washed and smelted in many places. 
These hills completely separate the upper Morava valley from 
that of Trn, whose stream flows into the Sukova and Nissava ; 
a fact of which most geographers are ignorant, as they make it 
fall into the Morava. 

To the south-east of this group of hills we find lower ridges 
composed of limestone and newer transition- slate, or Silurian 
rocks, with numerous defiles or rents running nearly N-S. 
These hills extend to the great longitudinal channel whicli 
leads from Nisha to Sophia, and which is excavated, particu- 
larly towards the east, in a conchiferous limestone, probably 
belonging to the Jura formation, AH the above-mentioned 
ch^ns are inhabited by a pretty dense population of indus- 
trious Bulgarians. 
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Lastly, to the west of the plateau tf Masia lies the Pristiiia 
or Kossova plain, Gurrounded by low chains, which are elevated 
about 800 or 1000 feet above it, whilst its own absolute height 
amounts to 1400 feet. The hills are chiefly composed of talc 
or mica slates, together with some serpentines and amygdaloi- 
dal limestones : they are covered with forests, chiefly of oak, 
of which the principal varieties are Quercus Robur, Q. Cerrit, 
and Q. pubescent. 

The middle plateau of M<Esia is occupied by hills a litUe 
higher than the preceding, and containing valleys or basins 
foTTned by the Morava, the Toplitza, and their defiles. Here 
the Bulgarians cultivate their fields and gardens in a most ad* 
mirable manner. The valleys are covered with villages, where 
maps only indicate a wilderness, and the cultivated fields ex- 
tend far up among the hills. Unfortunately, however, their 
neighbours the Amautes, or Albanians inhabiting the N.W. 
of Miesia superior, do not profit by their good example, but 
leave much of their ground in its primitive slate of woody 
wilderness. Vines do not grow well in the Morava valley, ex- 
cept around Nisha, Leskovatz, Vranja, Prekop (Urkup), and 
also near Pristina. Indian com is cultivated in the lower Bul- 
garian and Albanian valleys. The high mountainous ridges of 
Servia serve as a protection against the north winds. 

The Morava valley is composed of tertiary beds of an ar- 
gillaceous or sandy nature, as near Nisha and Leskovatz : allu- 
vial beds occur higher up, in the Vranja basin. Nisha, Les- 
kovatz, and Vranja are the chief towns of the three basins, of 
which the narrowest parts are at Kurvihan, and to the south of 
Leskovatz between that town and Surdebitza. Some trachjtic 
eruptions have taken place to the south-east of Leskovatz, and si- 
liceous limestone, probably of fresh water origin, occurs to the 
ooith-east, near Sheshine, at the foot of tlie hills to the east 
of the Morava. 

Between Radomir (at an elevation 1614 feet on the eastern 
side of the Strymon), Bresnik, and Sophia, is a very extensive 
plateau, nine miles broad, and composed of tertiary augite 
Jtorphyry. The higher summits of the hills attain an altitude 
of 2456 feet. To the south rises the mountain called Wutoska 
or Wittosh, with its limestones, slaty and granitic rocks, 

VOL. XXT. Na XLIX. — JDIV 1838. J[ 



oska 1 

J 



I 



178 Dr BouiTs Geographical and Geolo^cal 

gentifcrouB ores, and abundant springs. Its Iieight may be es- 
timated at above 4000 i'eet. To tlie west it overtops the bare 
billy country around Badomir, and to the east the beautiful 
plain of Sophia, which has only an elevation of 1348 feet. 

The great Isker (Gomela or beuk Iskcr) flows through the 
basin of that name, enters into the mountain deHW of Sumiighu 
Balkan, and only leaves the hilly country six or nine miles to 
the south of Wralza near Butunia. Geographers have con. 
founded in a singular manner the great Isker with tiie little 
Isker {Mah or Kutschttk Isker). This last river comes down 
the Balkan north of the Iclitiman basin, and joins the great 
Isker not iar from Staro Cclo. Etrupol, Strigl (the Striga oi 
maps], Tashkisi, and Kumortzi, are on the little Isker, and not 
on the great, as marked in the maps, in wliich also tiie bed of 
the little Isker between Etropol and Starocelo is etroneously 
delineated as a part of that of the great Isker. The great 
Isker valley is llie chief military highway from Bulgaria to 
Servia, but that of the little Isker only leads to a pretty high 
ridge of hills, which must be crossed before descending to the 
Sophia basin or to that of the Icbttman, which is situated a 
little higher up, at an elevation of 1180 feet. The small Isker 
does not join the Sophia basiu. 

The hills of Southern Ma'sia are united geographically to 
the Despotodagh, the Bhodopus, and the Balkan or Hienius by 
means of the fVisloska, together with some granitic and sieni- 
tic hills at the base of the Hhodopus, and three or four low 
ridges running west S° south to east 3," north, in an oblique 
direction from Banja to Ichliman, between the Bhodopus and 
the Htemus. These last are composed of mica-slate, gneiss, 
and granite, with some granular limestones, and their height is 
from 2000 to 2356 feet. At the base of the Despotodagh they 
are crossed by the A'ur Derbend [defile of the girl) running 
W-E., and composed at its narrowest part of granular linich 
stone. The road from Tatar Basardschik to Banja is carried 
along it. We must take care not to confound this defile with 
one of the same name, but much finer, in the Bhodopus be- 
tween Kasluk and Newrokop. In the latter there are ihe ruins 
of an ancient castle, situated on high rocks, winch overhang 
an old road a thousand feet above the torrent. Tbe passage 
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of this deep defile oci 

a chaos. At Somakov the alluvial soil is full of microscopic 
particles uf ma^etic iron-ore ; there are aeveral founderies, and 
the Pasha of Sophia haa built one after an English plan. 

The Balkan or Hkihub extends from Sophia to Cape Enii- 
nek, and runs W. 3°, N. to E. S% S. or, by compass, nearly 
W.NW., E.SE. It is a much lower chain than the Despot**, 
dagh ; the southern slopes are generally very steep, but, on the 
northern side, it is only the highest ridge which presents ooa- 
BJderable inclinations. The Balkan is almostdestituteof subordi- 
nate chains towards the south; and is composed of the principal 
high ridge, and a series of parallel lower ones which diminish in 
height as they approach the Danube. Between these are lai^ 
longitudinal valleys ; and we occasionally find rents from north 
to south intersecting the ridges, and occupied, as in the Alps, by 
the great rivers that issue from the longitudinal valleys. As the 
chain diminishes in height from west to east, the high Balkan. 
(Kodja Balkan) forms the western part, at the sources of the- 
Osma, where the summits probably attain an elevation of above- 
4000 feet ; whilst, near the Blatk Sea, they have only a height. 
of from 1800 to SOOO feet. There k an oWic[iie and pretty 
high ridge to the west of Czatak and Bashkoe, which separata^ 
the waters of the Bebrova from those of the Akali-Komtschik. 
The eastern part of the Balkan is pretty well delineated in the 
Austrian map of Turkey, published at Vienna. 

The high Balkan is composed of the crystalline slaty rocks^ 
gneiss, mica-slate, talc and clay slates ; these extend beyond 
Tschipka on the southern side, but their breadth diminishes- 
fWtm west to east. Above Islivne (which we find wrong placed 
and under the name of Selimno on maps), near the middle of the 
Balkan, there are some very picturesc[ue hills of quartziferouB 
porphyry ; and among these the peaks of the Tsckataldagh 
(rent hill) rise to the height of S800 feet, thus affording a most 
beautiful view of llomelia. Islivne is a most delightful station 
for a naturalist r it is a Turkish town with 15,000 inhabitants, 
and has, along with Usundschova, the greatest annual fair in 
Bomelia. I may remark that Tschirmen, near Usundschova, 
ia on the soutbeni and nut on the northern side of the Maritzs 
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Immediately above tliese older rocks of the Balkan we find 
athickJbrmatioJt of green sand, composed of marly greyjsli 
sandstones, quartzoso and greenish -coloured sandstones, and 
beds of marly clay and whitish, greyish, or black compact lime- 
stone. The latter rock is often conchiferous as at Wikrar, where 
some of the beds contain oysters, pectens, nattcfe, turbinated 
shrills, cariophylleie, and other coralline bodies. In some cases 
orbitolites oi-cur in great numbers, as near Lofld^ha. The 
limestone forms thick beds, and occasionally craggy precipices ; 
but the other rocks, with the exception of some of the green 
sandstones, only form hills, which are generally either covered 
with oaks and elms, or, being destitute of trees, are used as 
pasture grounds. The beds of the lowest cretaceous formation 
are not exactly parallel to the general direction of the Balkan, 
but appear to intersect it at a vei-y acute angle, deviating a 
little to the south. The general dip is nearly N.NE. ; but the 
undulations of certain masses often causes the dip to change to 
the S.W., N.AV., &c. 

At the eastern extremity of the Balkan, the green-sand is 
covered by extensive plateaux of chalk, with flints and belem- 
nites. Chalk appears on all sides when it is not covered by the 
vegetation. Schumla is a good place for seeing the transition 
from the uppermost green-sand to the chloritic chalk with its 
fossils, the Gryphete (G. auricularis, G, vesiculosa), Inocera- 
mus (/. svlcalns), Pecten, Lima, Terc-bratula, CucuUea, Nerina, 
Natico, Cellepora, Flustra, Galerites, &c. ; and also the transi- 
tion from this last to the chalk with its characteristic fos- 
sils, the striated terebratida?, shark's teeth, Sic. The beds 
around Schumla are in an anticlinal position, and the town oc- 
cupies the centre of the convexity or rent. By the aid of a little 
imagination it might be regarded as a crater of elevation, in 
>vhich are deposits of tertiary clay, forming towards the east 
the natural double ramparts in the semicircular form of the 
town. On the other side it is inclosed by chalk hills, upon 
which a citadel and redoubts have been erected, in order to pre- 
vent the approach of enemies from the plateau. These chalk 
hills have been delineated by geographers as advanced portions 
of the Balkans ; but certainly they ought not to convert mere 
unall hills into chains of mountains. 
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If one might be allowed to judge from the inclined position 
of the Molasse near Islivne, it would appear that the uprisinff 
oflht Hwmus was posterior to the deposition of the auperior 
tertiary rocks ; whilst the horizontal beds of tertiary sand on 
the central plateau of Mfesia would indicate an older epoch of 
formation for the hills of that country. 

In the vicinity of the Danube, Bulgaria is covered with a 
great tertiary Jhrmnlion, which becomes broader aa we proceed 
from east to west, in consequence of the oblique direction of 
the cretaceous beds in Bulgaria. This direction was owing to 
their having been deposited upon the Jurassic limestone of the 
Fashaliks of Widdin and Nisha, and on the crystalline slaty 
rocks of the Balkan. The Danube flows past a series of small 
hills on the Bulgarian side ; hut, on the northern or Walla- 
chiaa side, the country is flat. A great part of north-east Bul- 
garia and the country of the Dobrutscha Cossacks is tertiary. 
It is only near Bahadagh, and between it and Matochin, that 
we find higher hills composed of older formations, particularly 
clay-slate. Loss or alluvial clay-marl occurs along the Danube. 
Erratic blocks are unknown in Bulgaria, as is the case with 
the other jrartions of Turkey which I have examined. 

The isthmus between Bassova and Kostendsche, where a ca- 
nal might be cut in order to shorten the voyage of the Danube, 
is not only occupied by alluvial matter, but also by some very 
low tertiary hills; the Danube can never have had its channel 
there in historical times. 

South qftite Balkan there exists only one pretty distant sub- 
ordinate chain, viz., the low chain of transition- slate and lime- 
stone between Kalofer (west of Kezanlik), Eski Sagra, and a 
place west of Islivn^, where the Tondja issues through a defile 
from its superior alluvial basin. This basin is the plain which 
extends between Tschipka, Kezanlik, and Czirkua, and it is on 
it that the roses are culdvated for making the attar of roses. 
The Vienna map delineates the course of the Tondja pretty 
well ; but in Cotta's map it is very ill laid down. 

From Islivne to Burgas on the Black Sea, there is a vast 
hollow at the base of the Balkan ; the rivers are only separa- 
ted by very small ridges. The remainderof the Balkan hounds 
the western part of the great tertiary gulf, whose surface forms 
the present soil of a great portion of eastern Bomelia or Thrajcio. 
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The southern baw of the Hi^inus is remarkable lor the eku- 
beraiice of its regetation, coneisting of gardens of roses, ja»- 
mine, and wild lilac, vineyardB aud forests of all kinds of fruit 
trees, liut without the olive tree, tlie Anisov the Lepleb (a kind 
of Doticfioa lablafi). Tschipka, Eski-Sagra, and Idivni^, are 
truly delightful abodes. The adjacent plain, however, is des* 
titule of trees, and consists chiefly of fields under cultivation, 
And pasture-grounds which are partly marshy, with a black soil. 
This alluvial and tertiary plain extends to the chain which runs 
along the Black Sea, as tdso the Sea of Marmora and the Ar> 
■chipelago. On its elevated borders near Eski-Sagra, there are 
some small deposits of frerfi- water limestone. Primary alluvial 
matter fills up the angle of the basin between the Hhodopus 
and the Balkan, and it is on this spot that rice is chiefly culti- 
vated. In other parts, the shores of this tertiary gulf have 
been covered by fossiliferous and coralline limestones, day, 
bBii.1, and sandstones ; as along the sea of Marmora at Constan- 
tJnople, armind Kirklisse, between that town and Bunar-Hi«- 
cen Setai, Tschatallscha, and Tschorlu, &c. The 
reddish-brown smecitc clay^ from which the Turkish pipes 
ase manufactuied without being exposed to the fire, also belongs 
to the tertiary formation, and is probably derived from gra- 
nitic or recent igneous rocks. This day occurs in the basin of 
Adrianople, as well as near Rulschuk iu Bulgaria, near Sophia, 
«t KomavitKa near Nisha, &c. The best pipes are made at 
Belgrade, Nisha, Sophia, Rutschuk, Adrianople, Lule-Burgos, 
and Silivri. 

In the Plain north of Adrianople^ we occasonally meet with 
small grou|)s of isolated hills composed of trachyte, as between 
Jeni-Sagra and Janboli, and near Karabunar. In the north- 
east portion of the tertiary basin of Honielia, the augite pois 
|>hyry forms a very extensive undulating platrati ; extending 
from the base of the Balkan, north of Aidos, to the Gulf of 
Burgas, and in a southerly direction to a different Kat-abunar 
{black fountain) situated on the Curu. In the wild and wooded 
country between Aidos and Burgas, there is a hut sulphureous 
spring, which is probably connected in some way with the fo- 
cus of the eruptions, which formerly occurred in an ancient 
^ulf Iwtwecn the Balkan and the c*«(ti on ike touthern 4/iores 
^the Black ,iea. 
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Thii last chain is not in immediate connection with the Hse- 
mus ; but, speaking geographically, la only a continiiatioD of 
the chain at E^ki Sagrn. The great valley of the Tondja se- 
parates the low mountains north of Jeni-Sagra from the pla- 
Uaux, composed of slates and blackish limestone, between Ea' 
rabunar and Fokhi. To the south-east, the slates have been 
broken through by great masses of diorite and granite ; and 
this latter, along with gneiss, predominates between Petschio- 
male and KirkliHse, ami even farther to the east. Thedioritea 
chiefly occur in the neighbourhood of Fakhi, and seem to be 
veins in the granite. North of Kirklisse, the decomposition of 
the granitic rocks has produced fantastic shapes, and given rise 
to the formation of rocking stones, he. On approaching the 
Bosphorus, the shore-chain is divided into a number of small 
hills situated on low-lying plateaux. Near Serai, we find clay- 
^tes which extend to the Bosphorus, and alternate with grey- 
waclce and stlurian shetl-limestone, as near Therapia, and at the 
Giant's Mountain in Asia. To the north of Bujukdere there 
is 8 small trachytic district. 

Geographers call my shore-chain Stmndsia Balkan and Kul- 
achiik Balkan ; but the first name is unknown in the country, 
and is only that of a village south-east of Serai ; whilst the se- 
cond is ft general denomination given by (he Turks to all small 
hills. This chain is marked on maps as uniting with the Bal- 
kan between Earnabatnnd Islivne; but, at the distance of only 
three miles east from lBlivne,thc waters, issuing from the wooded 
valleys of the Balkan, flow towards the Black Sea. A channel 
couid be cut from Islivne to Burgas. Islivne is near the point 
where the waters flow in opposite directions, to the Archipda- 
go and the Black Sea, itideed it is only separated by a small 
hill from the waters which flow in an easterly direction. 

The Rhodopus does not extend to the Dardanelles as all 
maps indicate. Like the Perindagh, the mountains above Ras- 
hik, and those of the famous Kiz-Derbond, its highest summits 
are situated towards the west, viz, to the south of Banja, Sa- 
tnakoT, and Dubnitza. These attain an elevation of 8000 feet, 
and perhaps some of those which I did not ascend are Still 
iiigher, The chain gradually diminishes in height from west 
to east, and terminates rather abruptly about five leagues from 
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the Maritza, and six leagues south-west of Adrianople. 
declivities on the nortliem side are generally pretty sleep ; and 
magnificent views of thiB portion of the RItodopus are obtained 
from Philippopolis and Banja. Pine trees occur highest up 
on the hills, next to them are elms, and lower down, the oak 
forests. A certain number of rents running north-south form 
deep valleys, which are adorned with monasteries (Stanimak) 
and villages or cottages. These fissures are the passes by which 
people cross the mighty wall from Philoppopolis, Tatar-Ba- 
sardschik, Banja, Samakov, and Diibnitza. Along the Archi- 
pelago, the lofty crags, the island of Tassos with its marbles, 
as well as the high Semedrek, all indicate that the crystalline 
slates, the gneiss, the granite, and the granular limestone of 
the Despotodagh or Rhodopus have experienced considerable 
depressions, as, otherwise, the chain would be united to the 
old ridges of the Troja country and the Ida. Some isolated 
portions of the Rhodopus are found in the northern tertiary 
plain, as, for instance, the hills of gneiss and granite betweeil 
Harinani and Haskoe. At Philippopolis, sienite forms four 
small hillocks in the town, or close to it: this formation is con- 
nected with the granitic eruptions from west to east at the base 
of the Rhodopus, to the west and east of Samakov, and at Dub- 
nitza. 

From the Archipelago to beyond Karabunar (south of Di- 
motika) there is a long stripe running south-north of trachyte 
and trachytic conglomerate. Here one finds all the compact, 
semivitrified, and vitreous varieties of these igneous masses 
which made their appearance during the tertiary epoch. These 
eruptions must be connected on the one side with those north 
of Adrianople, and on the other with those of the high island 
of Semedrek. In this latter, as also to the east of Fered, there 
a hot sulphureous spring. On the northern base of the Rho- 
dopus, hornblendic trachytes are found in some parts of the 
Semisdsche valley. The trachytic country is partly a stony 
H barren soil, and partly covered with low trees of the Paliuna 
^H aculeatus. It is only fertile where the conglomerates are in 
^1 connexion with the tertiary argillaceous- calcareous beds. 
^B South of Edrene (Adrianople), between the MarttKaand the 

^1 Dardanelles, are the low ridges and plateauxoi the Tck'trdagh. 
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In these, MoUsse is associated with clay and a sand which oc- 
casionally contains shells, together with numerous fragments 
of siliceous coniferous (?) wood. One bed, at the height of 800 
feet, is chiefly composed of shells of the genus mactra. Coralline 
and shelly limestones are found on thesandsofMalgara, and par- 
ticularly on the western banks of the Maritza, near the trachy- 
tic zone around Fered. The greatest height of the Tekirdagh 
may amount to nearly 900 feet. To the south-east of Aimadt- 
schik, there is a somewhat more elevated lidgc, which, in the 
vicinity of the Sea of Marmora, is prolwbly 300 or 400 feet 
higher than the Tekirdagh. It is improperly called Kagrulagh 
in the Vienna map. 

It would appear that, during the epoch of the deposition of 
the middle and superior tertiary rocks, the sea did not pass 
through the Dardanelles, as this rent did not then exist ; but 
that the great sea of Marmora and Adrianople communicated 
with the Archipelago by means of a vast firth situated more to 
the west, and of which the deepest part is now occupied by the 
large and fertile valley of the Maritza. Near Constantinople 
also, the tertiary limestones and superior sands do not occur 
beyond the mountains of greywacke and slate south of the 
Black Sea, although it is probable that tertiary waters existed 
in the cavities between the groups of the chain running along 
the Black Sea. The rents of the Dardanelles and the Bospho- 
rus were formed at a later period, during the alluvial epoch ; 
as appears from the craggy declivities of their banks, the cor- 
respondence of the beds on both side*, and the absence of any 
very old alluvium. I do not suppose that Andreossy's opinion 
is supported by any geologist, as there are no traces of Huvia- 
tile or marine erosion on the banks of these straits. 

To the west of the central plateau of Mfcsia is Upper Alba- 
nia, a country occupied to the east and south-east by the high 
Tachar, (not Tsdiardagh, which is an Asiatic hill on the Sea 
of Marmora), between Kacsanik, Ealkandcl, and Prisrend; and 
to the south by its prolongation, consisting of the high ridges 
interposed between the wild primary valley of the Debres and 
the plain of Bitoglia (Monastir) and Perlepe, as also the val- 
ley of Kalkandel, called Tetovo in the Bulgarian language. 
They are sometimes more than 8000 teet high, and are occa- 
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sionally capped with snow during summer. These ridges are 
immense masses of crystalline slates, which, in the Tschar, be- 
come lalcose or argillaceous, and contain whole hilh of compact 
or semi-granular limestone. As nn example I may mention 
the high and massive Taleshdagh, the Gulilia of maps, nearly 
6000 feet in height, at the eastern entrance of the black Drin. 
The hills hehind Prisrend and its old Servian castle arc also 
calcareous, and aijound in fine springs. The roads through the 
Tfichar from I'risrend to Kalkandel, and from Prisrend to 
Kacsanik, are very interesting from the beautiful views which 
they command — valleys with lofty crags, ruins of castles and 
monasteries, and village.') scattered among high declivities. 

To the west of these ridges, and rising to an average height 
of 6000 or 7000 feet, are the primary mountains of Elbessan, 
through which passes the only military road from Romelia or 
Monastir to Scutari. It is carried through Ochri, where the 
vineyards indicate that the elevation of the lake of Ochrida is 
under 9000 feet ; it may, however, he estimated at 1500 or 
1600 feet. More to the south we meet with the northern ex- 
tremities of the primary Pindus with parallel limestone ridges 
like those of the Tschar. 

To the north of these chains, all of which, with the exceptiwi 
of the Tschar, run from north-west to south-east, there have 
been immense eruptions of Diorite, compact Euphotide and 
Serpentine, and among these we find all the compact, lamellar, 
uenitic, decomposed, and earthy varieties of the ophite of the 
Pyrenees. Diallage-rock occurs rarely, but forms some mag- 
nificent masses and small hills in this deposit around the tor- 
rent of Rape, thirty miles east of Scutari. These igneous 
rocks contain conuderable masses of clay-slate, fiic, through 
which they have been upheaved, and which they have altered 
and indurated in various ways. Whole rocks and mountains 
are composed of red and greenish jaspers, and these pass into 
the slate from which they have been formed, as in Italy, by 
igneous agency. This singularly intersected and barren dis- 
trict includes all the mountains between the confluence of the 
black and white Drins, and the place where they issue from the 
calcareous rent six miles from Scutari, comprehending a tract 
six miles from west to east, ami nearly fifteen miles from 
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nwih to Bouth. The height of the«e hilla does not seem to be 
above 3S00 feet ; some of their summits art' covered with pines 
and fir trees, as is pHrtieularly the case with the A'iqfa-mala 
(hill of Kiafa), near Viet. The coniferous trees descend to the 
elevation of 1500 feet, and the forests lower down are composed 
of elms and oaks. 

This country, which tears some resemblance to a sea agitated 
by a storm, is the native place of the Mi/rdile^ {not Myrmides), 
a race of Catholic Albanians who extend from Scutari to beyond 
Takova, and from the Debres to Prisrend and Alessio. Then- 
captain, Doda, resides at Oros ; and he can assemble together 
at least 10,000 armed men. These poor people dispute with 
the torrents the ground necessary for cultivating their Turkish 
com ; and they conceal their villages as much as possible from 
their enemies the Turks. The deep rents in which the Drin 
flows through the dioritic and calcareous hills are seldom well 
adapted for roads, but one has been made between Prisrend 
and Scutari, along three valleys and two mountain defiles run- 
ning nearly west-east. Old pavements and bridges shew that 
this road had been used in ancient times ; but, although it is 
crowded with horses carrying goods from Trieste into Turkey, 
it is at present only a footpath, and scarcely practicable for 
riding. This i-oad abounds in precipices, steep ascents and de- 
scents, flights of ste)ts cut in the rock (called Skale in Alba- 
nian), and passes excavated in the rock and too narrow for 
horses. It i,i ninety-six miles in length, and during the whole 
distance, the traveller meets with scarcely a single village, al- 
though a dozen isolated inns indicate at least as many hidden 
villages at a dislance from the road. 

These dioritic hills are connected geographically with the 
high and calcareous ridges of the lower Drin, whidi are only 
the extremities of the very high similar chains lieiwccn Ipek 
or Schf rkolos end the country of Montenegro. Their greyish. 
Vhitesuinmits covered with eternal snow, except towardsthc east, 
and their numerous rents, recall to one's mind the secondary 
calcareous chains of the Alps. Around the lake of Plava, fr«n 
which the Bojana Issues, near Gusinie above Plava, and a little 
to the east of that, their elevation probably exceeds 8000 feet. 
Their lower declivities are covered with villages j foe tbe Al- 
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banian, like the inhabitant of Montenegro, seeks liberty and 
exemption from taxes in the wildest abodes; -whilst the Turk 
bestows on him the epithet of Maiduk, rebel and highway rob- 
ber. 

These serrated ridges are connected with the Koni and Dor- 
mitor, two high chains to the east and west of Drobniak (the 
Drobnasche of maps), as ako with the Lubitschnia; all of 
which are limestone hills capped with snow, and at least as 
high as the former ones. Farther north, these ch^ns are 
united to those east of Glubigne, between Mostar and Nova- 
schin in Herzegowina. It is the Bklosok of the Vienna map. 

The maps place Plava and the neighbouring snowy chains 
too far from the Drin and Scutari, and too much to the east ; 
besides, the Albanian names are ill spelt, and there are nume- 
rous errors in the position of inns and villages between Prisrend 
and Scutari. 

It is possible that the eruptions of diorite and serpentine, 
in the country called myrdita, may be contemporaneous with 
one of the latest upheavings of the chains last mentioned ; and 
that Bosnia received, during that epoch, its present form, which 
may be compared to a roof sloping from south to north. 

The cretaceous formation, with hippurites, compact lime- 
stone, and marly sandstone, &c., occurs in the superior ter- 
tiai^ basin of the White Drin, north and east of Takova ; but 
this basin, which is at an elevation of 1000 or 1100 feet, is 
separated from the alluvium of Scutari by a very thick wall of 
diorite, serpentine, and limestone ; and from this the Drin 
issues with great velocity at Scale, at six miles east of Scutari. 
The inferior chalk is found on the coasts of Albania, where 
it occurs, as in southern Europe, in t!ie form of singularly 
shaped hills of limestone, which is much more frequently com- 
pact, like that of the Jura, tlian fossiliferous or earthy. This 
chalk is distributed over Dalmatia and part of Herzegowina, 
and forms numerous high hills around the bay of Cattaro. 
It extends to Montenegro, where its rocks are so numerous as 
materially to impede the cultivation of the country ; and the 
superabundant population make use of this as a pretext for 
mitting robberies on their neighbours, whether Mahome- 
Catholics, or even Servians of the Greek Church. These 
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^^m robberies are the more horrible, from the circumstance that the 

^H robbem always carry away with them the heads uf their victims, 

^H in order to serve as a trophy and obtain a remuneration from 

^H their bishop or chief. This latter personage often pays reluc- 

^V tantly, and offers remonstrances ; but all to no ])urpose, as his 
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* limited. The Pasha of Scutari is also obliged to 



reward those who bring him heads from Montenegro, a thing 
which happens almost every day. The only vineyards in 
Montenegro are those near the Lake of Scutari, along the 
Moratscha (Moracca of maps), and near Bielopavltzi. 

The cretaceous system forms all the hills around Scutari; 
the lake of which contains some rocky islands of limestone. 
The Scutari basin is so much protected from the northern 
winds, that the heat is very oppressive during summer ; but 
the climate is, on this account, favourable for the growth of 
Mediterranean plants, such as the pomegranate and orange 
tree. The olive tree also occurs there; but its true native 
country commences more to the south at Uurazzo. Owing to 
the quantity of stagnant water, fevers are common in Scutari 
during summer. 

At Scale, on the Drin, the cretaceous limestone is compact, 
apparently without fossils, and of a yellow or greyish white 
colour. Similar characters are observable in the Umestone 
forming the hills east of Scutari. At the base of these hills 
there are numerous villages and vineyards, whose green tint 
forms a strong contrast to the grey barren rocks. To the east 
of Alessio, the same limestone forms conical hills like those of 
Antivari, north of Scutari. More to the south, they extend 
east of Durazzo to Berat. The acroceraunian or chimerian 
chain, with its sandstones, belongs to the same formation, which 
probably crosses over to the Ionian isles, and along the coast 
to Prevesa. These mountains exhibit frequent examples of 
natural fires, similar to that of the pietra mala in the Appe- 
nines. The limestone ridges around Janina appear to be older, 
and analogous to those of the Pindus and the Tschar. 

Large springs, issuing like rivers out of the rock, occur in 
this formation, as in the older limestone districts. In Monte- 
negro, the Czemojevich issues as a river from the chalk at the 
distance of one and a half leagues north of the Lake of Scutari. 
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Cetti^e ift situated in a dry voUey, and the only torrenta are 
those near Genoguussi ; hut thir waters quickly disappear UO* 
der ground, a fact of which geograpliera are not aware. On 
the other hand, to the east of Ipek, the Istok issues as a (tKv 
rent from a suhterrancan channel in the old limestone | and the 
White Drin makes its appearance as a river from under a Uiim. 
Btone crag at the distance of one and a half miles above Novo 
Celo, ux miles cast of Ipek. Goograpliers, induced probaUy 
by the similarity of names, have marked this Drin as havin|f 
its origin at Rosalia, a village on the Bosnian aide of the chain, 
and on one of the higher hranchei of the Drina in Bosnia. Be- 
sides, the poiiition of Rosalia is wrong ; as it is too much to the 
west, or Ipek too much to the easL The high plateau of Nik- 
■hichi (Niskiki of mapii}, in Herzegowina, has no lakes, but 
only caverns or hatavotrom, in which the water loses itself, and 
which may occasionally overflow after long rains. 

Bosnia is an immense ■pUiUau inclined from south to north, 
and presenting to the Albanian plain of Ipek, and the hills of 
Myrdita, a limestone wall from 6000 to 7000 feet high. It 
requires four or live hours to ascend to the plateau. To the 
west, Bosnia is hounded in a similar manner by the snowy 
chain east of Mostar, and the Kom west of Kolaschin and 
east of Drobniak. Thus Mojtar is another Nice, protected 
towards the north, and surrounded with gardens of pomegra- 
nate, olive, and orange trees, rising in terraces one above 
another, — a fertile oasis in the stony calcareous soil of Ilerse- 
gowina. Towards Servia, the plateau of Bosnia also descends 
very abruptly, especially to the north-east ; but to the south- 
east it is connected with the Servian hill? near Uschitze, and 
on the banks of the Ibar. 

We may travel for many miles on level ground on the 
highest and most southerly plateau of Bosnia : occasionally we 
meet with small valleys or small basins, the sites of former 
lakes, as tlie plain north of Ugrlo. From tliis, the most ele~ 
vated plaieav, all the ridges diminish in height towards the 
north, and run S.E.-N.W., so that they form a shghtly In- 
clined plain so far as the Save. The highest ridges run pa- 
rallel to the Kom and Dormitor, &c., in Hersegowina, but have 
only half or two-thirds the altitude of these mountains, or of 
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those near Flava. They diminish in height in a direction 
from west to east. Geographers are right in marking an ob- 
lique chain, higher than the olherii, between Bosnia and Her- 
zegowina. If we imagine, in this inclined surface of the ridges, 
deep furrows running, same SE.-N.W., or from south to 
north, and others from west to east, we have a configuration 
similar to that of Bosnia, with its chains running S.E.-N.W,, 
or S.SE--N.NW. These last, however, anastomose by lower 
ramifications running W.-E. ; so that the small plains and 
valleys, where towns or villages are situated, are inclosed by 
walls running S.E.-N.W., and by low ridges running W.-E. 

tHere, as in the Alps and the Balkan, rents running N.~S. give 
issue to the great rivers, which thus find their way out of the 
longitudinal volleys. 

This natural citadel is only connected with Turkey by the 
broken part of the high walls above Novibazar (Jenibazar) and 

Ilpek ; and with Scutari or Maritime Albania by two or three 
mountain- passes which are still higher, and are rendered dan- 
gerous owing to the snows above the Plava Lake, and the pre- 
cipices which occur for nine miles on the bank of the Zem. 
These last passes lead to Zienitza and Bielopol. If Montenegro 
were a quiet country, the Turks, when going to Bosnia, might 
ascend the Moracca river, or cross Montenegro and the high 
plains of llerzegowina. 

Bosnia, that beautiful Servian-Mahometan Switzerland, is 

■ a cold country, whose hills are covered with firs, pine trees, 
and birches. The plants chiefly cultivated are, barley, oats, 
PalygOHum Ja^pyrum, rye, potatoes, hemp, flax, and plum 
trees for making brandy. Turkish com does not grow well, 
except in the deep sheltered valleys, as north of Sexajevo (Busna 

Serai) ; and vineyards only occur near the banks of the Save, at 

Brod, and at Banjaluka, &c. On the southern higher ridgea 
of Bosnia there is, below the forest of fir and pine trees, a zone 
of elms, which rises to the height of 38U0 feet on the south- 
em declivity ; oaks occur lower down, and, on the borders 
of the Albanian low country, there ore chestnut trees and 
vineyards, 

Bosnia, like Centra] and Western Servia and a part of Croa^ 
tia, is entirely composed of my primary Jbrmatiattt (the tran- 
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sition ones of authors), and particulBrly of the older and t 
dial divisions. The chief rotks are clay -slates, of a grey orred 
colour, grey wacke, conglomerate, compact limestone, sometimes 
intersected by spathose veins and reddish or whitish sandstones 
(Pratza, &c.). The immense calcareous masses form lofty and 
picturesque crags, as along the Verbas, south of Banjaluka, and 
between Serajevo and Pratza. In other places they form Bub> 
alpine valleys of great beauty, as that of the Lirn, near Prie- 
pol, that of Millscheda or Miloscheveda, between Zienitza and 
Priepol, S:c. We occasionally find deep calcareous deliles on 
tlie banks of the great rivers, as on the Drina south of Zwor^ 
nik, on the Jadar near the castle of Eizlar, and on the Bosna. 
The Gothic castles of Hissar (south of Priepol), Eizlar, Vran- 
duk, Zwomik, &c. are situated ou the tops of rocks or on craggy- 
walls in these defiles. The calcareous ptaUaux offer many 
inudl funnel-shaped hollows, resembling the combes of the Jura. 
The limestone is often fossiliferous, containing encrinites, tere- 
bratulse, pectens, &c. ; and it is probable that many Silurian 
fossils will be discovered in it. 

The slates of Bosnia are intersected, as in Western Servia, 
by masses of sienite, sienitic porphyry, and felspar porphyry, 
ssin the Vrt valley, near Tschainitza. Serpentine and Schaal- 
stein occur near Kizlar and in other places. In the vicinity of 
these igneous rocks, and espr^cially near the first mentioned, are 
the alver ores of Crebernitza. The gold of Slatibor (hill of 
gold), near Uschitze, has probably a similar position. There 
are rich iron mines in limestone at Maidan, in the neighbour- 
hood of Banjaluka, and at Foinitza, near Serajevo ; and in these, 
sparry iron and brown iron-ores occur. The chief founderies 
are near fiosna-Serai, from whence a great quantity of iron 
goods are sent into Turkey. It is said that gold was formerly 
obtained by washing the sand on the Bosnia. 

The compnct slightly _/usailifeTous limestone of the kilh and 
plateaux near Jlbania, distinctly alternates in certain localities 
with varieties of clay-slate, and even with reddish coloured 
sandstones, as at Mount Glieb. It would, therefore, be ad^Hsa- 
ble for the present, to class these beds, or at least those Ume- 
stones which are at a distance from Montenegro, among the 
newer transition-formations. Future travellers will be able to 
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fix the exact limits between these and the Mediterranean chalk, 
and also to decide on the presence or absence of Jurassic rocks ; 
as there will be much less difficulty in conducting these inves- 
tigations, when the country becomes more cultivated, and the 
inhabitants more civilized. 

The tertiary Jbrmalkm is not found in the great hollowa of 
the^^rouof Bosnia; it only occurs towards the north, as a bor- 
der of low hills, occasionally covered with inconNiderable foresta 
of oak. These hills form a distinct separation between the higher 
and older chains, and tlie great plains, south of the Save, which 
abound in oak forests, They can be traced from Schabatz, in 
Sei^ia, to Losnitza, and thence to Brod and Dubitza, on the up- 
per Save. In Servia, on the contrary, the tertiary hilts stretch 
far up in the great valleys as from Schabatz to Vallievo, and on 
the eastern bank of the Kolubara. They consist of the same 
rocks as in Hungary, clay and sand alternatiug with shelly or 
coralline limestone, which is often of a white colour; in short 
of the medial and superior divisions of the tertiary series. Near 
the Save there is Joss or alluvial calcareous clay ; and we lind( 
deposited on its banks, numerous trees which have been floated 
down by the rivers in Bosnia. 

The mineral waters, noticed by me this year (1837), were 
chiefly hot sulphureous springs, as near Aidos, on the Tondja, 
nine miles east of Kezanlik, at Sophia ; at Banja, on the base 
of the Rhodopus ; at the curious Batak-hanese (boggy bath), 
occurring in granite, half a league north-east of Banja; at 
Fered ; and at Banja, sis miles east of Vranja. I must add to 
these, the acidulous seltzer water of Jarma/ow, near Bosna- 
Serai ; and those of Lepenitza, between Bosna-Serai and Zwor- 
nik. In Romelia, there are acidulous ferruginous springs at 
Berki, near Jeni Sagra ; and at Hasskoe, east of Adrianople ; 
but as the Turks do not sufliciently value this latter kind of 
eiprings, the traveller finds mure difficulty in obtaining informa- 
tion about them than about the hot springs, which are always 
converted into bothing places by the Turks. 

The temperature of the thermal springs is various. At Aidos 

was 311° K. ; at Banjo, near the Rhodopus, 45i> and 46° ; at 
Sophia, 84° and 35°. However, notwithstanding this heat, the 
water near the Tondja contains Coitferva. The chemical compo- 
XXV. KO. XI,1X. JULY 1838. >■ 
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fltion of these waters seems to be aiwnys nearly the uime. In 
particular, they all contain aniphale of soda ; and some, as ihoK 
of Sc^hia, a little aiilphate of magnesia. They all indicate the 
presence of more or less sulphu ret ted -hydrogen in a free state. 
Others contain a little muriate of magnesia or lime, as those of 
Banja, Aidos, and Sophia. I was unable to detect the presence 
of carbonic acid or iron. Sometimes, but rarely, there are wry 
minute traces of lime, as at Banjn. 

Temperature of Cold Springs. — At Alexinitza, in the low- 
hills of Southern Servia, a spring gave ISJ" to 14* cent., the 
temperature of the air being 17" ; at Jasen, in the lower part 
of the hilU south-east of Leskovatii in Mo^sia, a spring was M 
12% whilst the air was at 17° in the shade, and at 26" in the 
sun : a fountain on the plateau of the neighbouring hills, at an 
elevation of 900 feet, gave 16°, the air being at 19° ; nearTm 
a spring was at 10°, and the air in the shade at £3°; at Itreanik 
onewa?atlOo, another at ir, the air being atS8=>, anda third at 
15% the air being at IS"; in the plain of Sophia a spring was at 
18°, the air in the shade at 18°; at Sopot, near Lordtscha in 
Bulgaria, at 12}°, and the air at IIV ; at Csatak, in a valley of 
the Balkan, at I3|°, the air being at 83° in the shade, and S6* 
in the sun during the month of June; at Earasholi, near 
Osmanbazar, at 11% the air being at 22° in the shade, and 81" 
in the sun ; at Schumla at ir, the air al 18= in the shade ; at 
Bodoslo (Tekirdagh), on the Sea of Marnmra, at 18', the air 
being at 26° : on the Tekirdagh plateau, south of Kudosto at 
an elevation of TOO feet, at 1S^% the air being at 18"; at MaW 
gara, south of the Tekirdagh, at 13% the air being at 21° ; near 
Banja, at the base of the Rhodopus, at 13% the air lieing at 
21°; at six miles west of Prisrend, a spring in the limestone 
was at 12° or 13°, the air Iteing at 28' in the month of August; 
at Scutari in Albania, the water of a deep well gave lii°, the 
air being at 29" ; at Atokro, in the low hills, not far from Boma- 
Serai in Bosnia, and at an elevation of 2700 feet, a spring waa 
at 12°, the air being at 8° during September. 

These are the chief facts collected during my travels in 1837. 
Geographers may doubt some of my positions, and it is possible 
" may have committed some errors ; but I had this in my 
that I was able to converse with the natives of each 
in their own languages, and that, in addition to a strong 
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desire for examining new coimtrics, I always cnjojed good 
health during my travels. Travellers in Turkey are now socnre 
and comfortable if they know and follow the customs of the 
country, and if they are accompanied by a Tartar. The Sultan 
bae put an end to all highway robberies by means of the gibbet^ 
his Nisam or European army, and the stations of gendarmes. 
Although some Haiduks still exist near the frontiers, they are 
only rebels, called highway robbers by the Turks; and, although 
the Turks dread them, the European traveller has nothing to 
fear from them, as ihey expect much from the interest which 
European Christians take in their situation. Indeed, peopU of 
all ranks are well inclined towards strangers. In Albania, the 
Christiaii, especially the Nemse, German or Austrian, finds 
security in places whore the Turks are in danger ; for the Myr- 
dites are Catholics, and the Mahometan and Greek Albanians- 
hate the Turks. In Bosnia strangers are well received, eveD 
during the petty wars which loo often devastate that country. 

The only exceptions to this rule are some countries where 
only Asiatic Turks reside, and where there are Turks of the 
good olden time with their green turbans ; as also a few Maho- 
metan Albanian villages. Yet, even in these, the traveller is 
not exposed to any annoyance, but only experiences indilPerence 
and neglect. The former haughty Turkish appearance has now 
disappeared very much, although scarcely any of the Turks, 
except those employed in the civil and military departments, 
have thought it worth while all at once to change their band- 
Bome dress and turban for our European fashions. Besides, 
our dress requires household furniture, which does not exist in 
Turkey. No Turk seems as yet to have adopted our dress- 
coat. In places where Turks only reside, one still often findfc 
that noble hospitality of the middle ages which our inns have 
banished from Eiu'ope. Turkey has undergone great reforms^ 
but it must yet submit to many other changes. May a stable,, 
just, and impartial government, soon procure for the inhabi- 
tants that security of person and property which travellers at 
present enjoy ; and may the plague, and the injurious distinc- 
tions of Raja and Ghiaours, soon disappear from Turkey. By 
results such as these, rather than by the creation of an Euro- 
pean army, the Sultan's name would be rendered tmmortal. 
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On the Lamination of Chi/ by Eluirkily. By B. W. Fox, 
Esq., F.G.S. S:c. 

Some clay was exhibited to the Polytechnical Society of 
Cornwall by H. W. I'ox, Esq., which had become laminated 
by long contioued voltaic action, so as to resemble clay-aUte in 
its structure. 

The figure here given may serve to illustrate the procew by 
which this was accomplished. Let „ 

a, 5, c, d, represent the top or rim 
of an earthenware cup or basin ; e, 
a piece of copper pyrites ;_/, the up- 
per edge of a plate of zinc ; i, cop- ^l 
pel' wire by which the two latter 
were connected ; and ff, Ii, the top 
of a mass or wall of clay between 
the copper-ore and zinc, and form- 
ing for each of theui, a water-tight 

cell. The cell containing the copper-ore was filled with a metallic 
EoludoQ, — the sidpbate of zinc, for instance, — and the other with 
water mixed with a little sulphuric acid. The water with which 
the clay was worked up was also acidulated. Thus circum- 
stanced, tlie apparatus was set aside for [hree or four months, 
and was not disturbed till some little time after the water had 
evaporated, and the clay had become perfectly dry throughout. 
It then exhibited, on breaking off a portion of its upper 
port, lines of cleavage of a schistose character, parallel to the 
sides uf the clay and plate of zinc, or, at least, as nearly so 
;is was consistent with their undulatory form. In other 
words, the lines or laniinie were at right angles to the directioD 
of the electrical forces. 

They are indicated by the lines on g, h ; and the strongly 
marked line ac represents a principal line of division which 
se|jdrated the day into two portions, from the top to the bot- 

lOtl). 

Thest3 seemed to form, as it were, two voltiuc plates iuoppo- 
Mte states of electricity, and one of them consequently, more 
favourable than the other for the reception of metallic depo- 
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sits and other bases from their solutions. These results, which, 
however, were much more marked in some experiments than in 
others, seem to confirm the correctness of the views stated in 
the last Polytechnic Report, pp. 87, 8S.* 

Indeed, the general laminated structure of the clay appears 
to indicate, that a series of voltaic poles were produced through- 
out the cloy, the symmetrical arrangement of which had a cor- 
responding effect on the structure of the clay. This view is 
still more strikingly confirmed by the occurrence, iu several 
instances, of veins, or rather lamina.- of oxide of iron, the edge.') 
of which are shewn by the shaded lines fc, /, m. In these ca.ses 
sulphate of iron was substituted for the sulphate of zinc ; and 
lamina: of oxide of copper were someiimes formed in hkc man- 
ner, when a solution of that metal was employed ; and, more- 
over, numerous minute insulated portions or specks of the oxide 
of copper were detected in different parts of the mass of clay 
when broken. "I" 

Thecolouretl laminee produced in some of these experiments, 
have, apparently, a direct bearing on the variously coloured 
and waving lines which the edges of the laminse of schisto.se 
rocks so commonly present, and also, on the occaRionnl deposi- 
tion of metalliferous substances parallel lo the cleavage, which 
seem to have been formed on or before the consolidation of the 
rocks. The true veins, however, were evidently formed after 
the consolidation of the latter; and as they generally intersect, 
in Cornwall at least, the laminte of the " killas " or clay-slate, 
at more or less considerable angles, they seem to have acted 
the part of the copper wire shewn at i, in completing the vol- 
taic circuit. 

Hence arises the question whether the productiveness of 
lodes, depends more or less on their bearings with respect to 
to those of the cleavage ; and it appears to be a matter of prac- 
tical importance to ascertain these relations in our mining dis- 
trictB, and especially to note the angles at whicli the latninee 

• We have not seen ibe last Beporl mentioneii above. Edit. 

+ Some of these effects were npparentlj most decided when a aeries of vul- 
tdc exciters were xised lo as to increase Ihe energy of the actiun, — tliree 
filur nich cups tW instance as shewn In the Fig. arranged so as to form 
complete drcuit. 
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are intersected in their horizontal hearing and underlie, 

lodes which yield given ores in the greatest abundance. 
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Proctedingi of the Wemeriaa Nattiral Hi/dory Sodety. — Coo- 
tinued from vol xsiv. p. 428. 
March 24. — Dr Charles Andehsov, V. P. in the Chair. — J>r 
'Willinm Mncdonald read a pnper on the Analogy between the Ls- 
comotire Organs in Fishes anil Insects, illastrating the theory <f 
unity of or^nization thrung;hont the animal kingdom, with de- 
monstration s from specimens, accompanied by drawings and dia- 
Dr R. Hamilton exhibited additional drawings, by Mr 
Stewart, of (ie various npecies of Uie seal tribe, and made obser- 
vations un the subject. Professor Jameson exhibited an extensive 
collection of Fossil Fishes found in the limestone of Burdiehouse, 
belonging to R. J. Hay Cunninghame, Esq., and Mr Cunninghame 
exprcRsed his dissent from some of the opinions maintained by Ur 
Hibbert regarding these remains. 

• The folloiriiiK ia the report of the Ilojal Cornwall Polylechnk Socie^ on 
the above intereatinB experiment of Mr Fox : — 

"Of objects of apECulalive and experimental Bcience, your Committee have 
notice a rummimiciLion frum Mr R. W. Fox, vhirii, if his views be cata- 
liliibed, involve* the most importniil concliniom. We refer lo the sped- 
15 of cIbt, exhibited hy that gentleman, which, after having becti submit. 
in H moistened state, to weak voltaic action for somo montba, were found, 
when dry, to be distinctly Inminated, having precisely the appeBrsnce of 
day-alole. It is well knovii that Ihis laminiited structure ii common to 
miny rocks, which are proved, by the organic remains which they contain, 
,0 be of sedimentary origin. It is also laown thnt the direction of the lami- 
ae or cleavuge, with respect to the stiatiRcation of any (>iven rock, diflen 
•xceedlngly in dIStrent places, these being at various angles with icgnd to 
rach other. Hence it follows, that this retnsTkable structure cannot be le- 
ferred to slow deposition, or to any mechanical causes. Neither does audi 
■uimplele independence of the itratification and cleavage of rooks in reference 
to each other, seem to accnrd with the definite character and tendency of the 
phenonicna of crystallization, lo say nothing of the chemical objection to me- 
chanical m^titer anuming a crystalline farm, without undergoing fusion or 
Bolutiuii. Air Fox's discoveij that electricity is capable of producing this 
lay, seems, in his ojiinion, to meet the difficulties of the que*. 
tion ; and he considers the prevailing directions of the electrical foreeB, de- 
pending often on local causes, to hare determined that of the cleavage, i 
the more or less heterogeneous nature of the rock, to have modlfreJ the ex. 
tent of Iheir Influence.''— Fi/M Annual Sepurl o/ tlir Boyal Comwait Palgudt- 
■iei;', pp. 20, 21. 
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April 7. — Professor .Iamesov, P^ in the Chair. — Mr Hay Cm- 
n'mghame read a Geogvostical Account of the soiithem part of the 
mainland of Shetland, exhibiting gpecimens of the different rocksi 
srd illustrating his descriptions by large coloured sketches of lome 
of the more interesting jonctions, veins, fcc. 

April 2i. — Professor jAHBaoN, P. in the Chair. — Mr Smith of 
Jordanbill read a paper on the Latest Changes of the Level of the 
Sea, particalarly in the Basin of the Clyde, and exhibited a series 
«f shells from different elevated beaches. Mr Torrie read Dr 
Lawrence Edmcnstone's obserrations on the Distinctions, History, 
and llimting of Seals in the Shetland Isknds. He then g&ve h 
brief notice of Dr Bout's account of the geology of some parts of 
Enrepean Turkey {published in our present number) ; and com- 
municated an abstract of Mr John Lairson junior's observRtions 
on the geology of the Lower District of Moray, with a description 
of various mineral deposits in the vicinity of Elgin. There were 
laid on the table, 1. A series of daily observations on the Thermo- 
meter, Hygrometer, Barometer, and Rnin-Gaiige, made nt the 
Manse of Abbey St Bathan's, by the Rev. John Wallace. 2. A 
Comparative Register of the Sympiesotneter and Marine Barome- 
ter, kept in the Hon. E. I. Company's Ship Charles Grant, duringf 
a Toyage from England to Bombay in 1836, by Henry Grahmi, 
Esq. — The Society adjourned till November next. 
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February 8. 1838.— Professor Ghaham. P. in the Chair. ThB 
following memberH were elected ; Iteiidtnt, Mr Graham Crwg;, 
Mr John Sliaw, Mr John Sinclair, Mr W. B. D. D- TurnhuU ; 
Non-Retident, Mr Robert Maulkia Lingwood, B.A. Christ's Col- 
lege, Cambridge. — Specimens were presented from ten memberi 
of the Society, received since lllh January. 

A letter from Dr TyaiJfe was read, containing an account of a 
botanical excursion in the Spring of 1837 to the Channel Islands 
and the coast of Franco, with remarks on several of the specie! 
collected. 

Observations by Dr Graham on plants collected in Scotland, is 
18D7, by Dr M'Nub were read. He noticed particularly the fol- 
lowing : — Arenaria norvegieu ; first seen on Serpentine bills, to 
the northward of Balta Sound, Shetland, by a son of Dr Edmon- 
ton, and afterwards found by Dr M'Nab in the same place, ^w 
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cimeni collected by Dr Pullexfen in 1835 were Rhewn to the Sg* 
ciety- — Cera^iutn lalifolium, var. with dense, ce«{>it<i$e lisbitf or- 
bionlnr leaves, profuse glandular pubescence, and strsighl cylindrical 
rspiule, scarcely longer than the calyx. Ilab, Shetland. — l^ehttit 
dioira, var. with pale rose-coloured fiowers, and item rarely three 
iiches high. Seen by Mr Jameo M'Nab some years sgOi snd 
fonnd' to retain its peculiar habit in cultivation. Ifab. near Nefr- 
ton-Stewart, Galloway. — Agrostu canina var. is pcrbapi Tricha- 
dium afpinum or rupestre. Dr Grahani Uiinlu the absence of the 
inner valve of the perianth, though not it generic, is a good speci- 
fic character; plant first noticed by Dr Graham in Sutherland shire, 
some years ago, and afterwards by Mr W. M'Nab, in a vivipa- 
rous atate in the same county. Hab.on the tcp of Goatfol, Arran. 
r—Ftdia mixta, Vahl; specimens were gathered along with this, 
•hewing the transition from F. detitata. Uab. near Whithonk 

Mr R. W. Falconer read a paper containing an account of the 
most celebrated gardens of antiquity, with uhserrations on the 
Hortulan taste which they exhibit. After some introductory re- 
marks upon the probable origin of gardens, he proceeded to give a 
detailed account of tlte gardens of Alclnous mentioned by Homer ; 
the Hanging Gardens of Babylon ; the parks or gardens of the 
Persians, mentioned by Xenophon ; the gardens of Daphne, in Sy- 
ti^ and the gardens of the Hesperides. He then gave nn account 
«f the gardens celebrated by the oncient Greeks and Romans; 
ajuong the latter, those of Lucallus at Baiae, of Pliny at Tosco- 
lom, and Laurentum. Mr Falconer consider* that although a taste 
for gardening evidently prevailed t 
cients, yet that it never attained to 
modern nations. Flowers, he also believes, never constituted » 
peculiar feature of ancient gardens, and that they were not esteemed 
u objects of taste by the ancients, who appear to have cnltirated 
them only as decorations to be employed on occasions of poblio 
and private rejoicings. 

Mr James Macaulay then read a paper, the object of which mi 
to prove that flowers were esteemed by the ancients as objects of 
taste, and cultivated as a sonrce of amusement. He argaed tliat 
the very fact of flowers being deemed worthy of being offered to 
the gods proved a previous taste and value for them ; and gsve 
examples of gardens amongst the ancient Hebrews, Greeks, and 
Oriental nations, where amanitas, and not utifilas alone, must hare 
the object in the cnltivation of flowers. He next alluded to 
|be gardens mentioned in the Latin classics, and contended that 
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the garden of Lucullus, so often referred to, oug^ht not to be re- 
garded ait a specimen either of the art or the ta^te of tiis time, as it 
was censured by his own contemporaries, Cicero and Varro ; the Ut- 
ter expressly stating " Tlvrtos LueuUi non fioAbus ftvetibusque «d 
tabulU fuisse imignea." He also shewed, on the authority of Ho- 
race, Martial, and Pliny, that the citizens of Rome used to cnlti' 
Tate plants on the halconies of their houses, and to rear flott-ers in 
boxes and in flower-pots, which were culled " horli imaginarii ;" 
asd that it is not likely the rich would do this merely to procure 
materials for their rotire ofiering's, or to supply the oinaments for 
their entertain meuts, but that a taste for the cultivation of flowers 
U objects of amusement must also have prev^led. 

Mardi 8. — Dr Balfour, V. P. in the Chair^-The following 
members were elected: — Non-Rtsuienl — the Honourable Louisa 
Anne Neville of Audley End, near Saffron Walden. Foreign — 
M. A. lilscher, Basle ; the Reverend Louis Leresch, St Cierge, snr 
Mondon ; M. Luhler, Wirtemberg ; M. Otto Wilh. Sonder, Kiel, 
Holstein. Specimens were presented from eleven members of the 
Society, received since 8th February. Letters were read from Dr 
Von Martius and Professor Ledehour on their election as honorary 
members. 

Dr Graham read the continuation of his observations on tlie 
planU collected in Scotland in 1837 by Dr M'Nab. — Eiythrma lU- 
Umlia. Dr Graham thinks it doubtful whether there is more thnn 
one British species of Eri/t/irtea ; and if the present is to be con- 
sidered distinct, that its only character vould seem to rest on the 
narrow linear segments of the five-partite talys, equal in length to 
the tube of the corolla. Uab. Brodick, Arran. — Lalht/rus marilimtu, 
is apparently the plant of the North of Europe, of Canada, and of 
the United Slates as far south as Boston, and may be easily distin- 
guished from A. piriformis of Ledehour, or the figure of Gmelin 
quoted by him, and in Hooker's British Flora, by the winged stem 
and the shape of the stipules. The variety which Dr Graham con- 
siders to be the type of the species is distinguished by its compact 
rohnstgrowth, andby the common petioles being much arched back- 
vards ; whereas the present plant is of a slender somewhat strag- 
gling habit, not from growing in wooded ground, but probably from 
being the inhabitant of the less genial climate to which the species 
is extended. It appears not to differ from Lathi/ras veiuma of 
American botanists. Hab, sands on the shore at Barra Firth, 
Unit, Shetland, where Dr Edmonstone had observed it for sereral 
years. — Ervum tetraspermum, and Allium arenarivm. Hab. near 
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Bak. BcTMCtone Locfc. 
•mrdimm. OaA. Sbrtlmd. 
■wiiiMiii firm Cetouel P. J. Brown 
CMlMBJMg ■ AmA nf the IxHany of the 
d flf Ibe I^lc* aC Tkn. Switaeriaml. riiiefly in refe. 
■ (■ (W j>Mign|iliie«l C il rit MtiiM wmA «ItitBd« of the speci« 
iMWiirti it TIm Lkke af TImb kanag ■■ deration of abent 
IfiOO feA abore tbe sm. Mid tha iw m — iB a g onutry being mac^ 
iaiHaMtcd by bSb ar kwg ndgas, ibe ngctMian atnunes a %A- 
^fim dimeter aa iba ^mIim abart 1800 ir«t aboi-e the U«, 
■Mipi^g TValEia* fvmpw^ JKawMai OTvmaa, Tv*rilago ai- 
fum, Ifc- The ibllowinf is gtrea aa aa ^pw n i nmi aa to die ape- 
cia otaaBy met wttk at difereat bttgbis aviba a m rm m ding moua- 
BiiM; — Batwen SOOO awl 9000 frvt, Ar tmmm mtmo and eiliala, 
Jhfm vetoptlaia, Co toM i o ^ r wm fy mr u, Biituiimm villomm, S/e. 
Brtwaaa 3000 aad 4000 ftct, ^jUmt Maidu, Cvartrwa alpinum, 
P%am atlrmgeima, Oxytropii ma in mif, S a ri/ ra f a opposilijhtia, 
^eraeitam mtranliaeurn, Artmtmt o^mM, -^/ap* a^tao, Orckit pal- 
tau, Carex alrata. Ar. Attore 4000 feet, GmapkaHtiin alpinum 
■■d hfortt/rpodimm, PefrocaOii pj/rtmmra, JJraba te mrH lota, and 
ttdiata, Androtace bn/oidri, ifc. Colonel Bi'owti conoludel tut 
paper by stating' that he hup^s to h« uhli* to ooininiinical« fnller ia- 
formation m to the precise eleratioti of the different loc^itiei laea- 
tioned, on sane future oecacioB. 
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1. Suhterrantian Heat. — Bischors explanation of the bij 
tcmperBture that prevails in the depths of the ocean, the hypo- 
tbcsL&'of Babbage and Hersehel on tlie heating of the &olul 
parts of the earth, the views of Keilhau, Fox and others, ob 
subterranean and submarine action, are all tettding to the 
efoltition of ioiportant geological principles. 

2. SnbUrrajiean Temperatures. — M. Walferdin has com- 
niinicated a notice to the Academy of Sciences of Pari*, on s 
(Mt sunk by M, Mulot at St Andre {dfpartement de F Eure), 
and on obsenations of temperature made in that pit, at a depth 
of 830 English feet. The sinking has been carried to a depth 
of 861 feet, without any spouting spring being met with. The 
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^m Mlowiti^ is the scries of substtinres traversed, together widi 
^k thdr thi 

M. Walferdin made an observation on thf temperature at a 
depth of 830 feet in this pit on the 18th of June last. Two 
of his thcrtnomltrea a diversemcnl were sent down, each enclosed 
in a glass tube, sealed by the lamp at its two extremities ; and 
after a period of ten hours, the one was found to indicate 
er-Sa F., and the other 64°.27 F. The mean temperature of 
the plateau of St Andre being unknown, M. Walferdin has 
taken as his point of departure the temperature of the only pit 
existing in the commnnc, which he has found to be 53o.96 P. 
at a dpplh of 246 feet. By calculating, according to theoe 
data, the increase of temperature with the depth, we find it to 
be r.8 F. for every 101 feet 6.55 inches. M. Walferdin com- 
pares this result with those obtained previously from obsOTva- 
tions made in the pit sunk at Crenelle, and in that of the Mi- 
litary School, adojjting as a point of departiu'e the constant 
temperature (53''.24) of the cellars of the observatory, at a 
depth of 91 feet 10 inches. Two experiments, made at dif- 
ferent times in the pit of Grenelle, at a depth of 1312 feet 
4.31 inches, give for I'-.S F. 103 feet 3.17 inches, and 101 feet 
359 inches. In the pit at the Military School (also sunk in 
chalk), and distant almut 1968 feet from the pit of Grenelle, 
1 depth of 567 feet 7 inches, the temperature was found lo 
be 61°^2 F., thus giving for 1''.8 F. 101 feet 2.6 inches, 
thus results from obaervations made at various depths of from 
667 feet to 1312 feet, that the rate according to which the tem- 
perature increases with the depth in the chafk fbrmafifm, ap- 
pears to be regular in the Paris basin. It would be important 
to ascertain, by experiments made with care, if, in the middle 
and lo»-cr parts of the secondary formations, the temperature 
increases with the depth at the same rate ; and M. \ValferdiB 
now proposes to direct his attentiiw to this paint. — {CompUa 
Raidus,\Glh AvriUHm-) 
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8. Temperature of the Earth. — The followiug observntiens 
were made by Dr Magnus with his Geolherntomeler, on the 
temperature of a bore sunk by M. C. v. Wulffen, at Pitzpuhl, 
near Burg, about nine English miies from Magdeburg:— -^i 

Al a depth of ISO tevU the teniper«lure wu <9.77 F. 

aoo 50.87 

aao 61.B 

300 53.16 

350 fitfil 

400 6B.li2 

4^7 .,,.. S«.6S 

The bore was provided with iron lubes to the depth of 427 
feet ; but when the observations were made, the portion below 
the tubes had already become so fiUed up with mud, lliat it 
was impossible to cause the thermometer to descend farther than 
457 feet. The increase of temperature in this bore was pretty 
regularly 2^.25 F. for everj- 100 feet. The deepest observation 
was at a point more than 200 feet below the level of the sea ; 
for the place where the bore begins lies 111 feet above the level 
of the Pegel near Magdcburgh, which itself is about the same 
height as Berlin, whose elevation above the Baltic has been 
lately determined to be 10S°.5 Rhenish feet. — (l'oggcndorfi"s 
Annalen, vol. xl. p. 145.) 

4. E^tractofa Letter from M. Erman Junior to M. Arago, 
upon the Temperature of the Ground in Siberia. — 1 hope you 
will look at those parts of my historical journal which treat of 
the climate of Northern Asia with some interest ; and in relation 
to this subject, I beg to direct your attention to tlie 242d and 
following pages. I have there given the result of the data ob- 
tained regarding the climate of the town of Jakouzk. The depth 
of a well which M. Schergin, a merchant in the town, had 
then excavated to the deplli of 50 feet (English), in the hopi; 
of finally reaching strata which were not frozen, and which 
would be capable of supplying water, was always, when I made 
trial, at the temperature of — 6' H. equal to 18°.5 Fahr. The 
temperature of the surface of the soil should not at the time 
have exceeded this degree of cold, since the latitude of the 
place waa 62° 1' 29". Tliis result appeared to me eminently 
paradoxical ; but I have unce conlirmed it, by calculating ob- 
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servations made on the temperature of the air in the same town 
during many consecutive years, witli thermometers wliich I 
have carefully compared with my own. Some results are sub- 
joined : 



Jinunry, 


_3a.°B F. 


_3ft77 F. 


_31.» F 


Febroarj, 


_*4.60 


_38.4 


— 41.8 


Mwdi, . 


— 17.27 


+ 1.63 


_ 7.82 


April, . 


+ &Ifi 


+ 30.43 


+ 17-16 


M.Y, . 


+ 3S.B2 


+ 47.30 


+ 37-63 


June, . 


. + 54.37 


+ 87.77 


+ 03.60 


July, . 


+ 61.40 


+ 70.70 


+ GI.7O 


Augu-t, . 


+ 67Jia 


+ 73.72 


+ 5a33 


September, 


+ S8.7S 


+ fi0.00 


+ 40J5 


October. 


+ 11.39 


+ ai.so 


+ 13.33 


November, 


_13.4S 


— 9,17 


— 13.77 


December, 


— 42.92 


— 3977 


— 43.03 



Vou will conclude from tliese observations, as I have in the 
accompanying volume, that the mean temperature at Jakmikz w 
perfkdlyin accordance with the temperature of the upper strata, 
which I have obncrved, hy taking my lliermnmcter to a depth of 
50 Jiet (En^ish) below the surface. This being the case, it 
necessarily follows, that, in boring deeper, unfrozen strata will 
not be reached till the increase of heat resulting from the ap- 
proach to the centre of the globe shall amount to 6" 11., equal 
to 454° Fuhr. The experiments which have hitherto been 
made in the pits of Europe, and those which I have made in 
tlie Oural mines, carry this increase to 1° R. = 2°.26 F. for 
every 90 or 100 French = 96 or 106 English feet. Hence, I 
do not expect the unfreeziifg at Jakouzk at a less depth than 
500 or 600 French feet = 533 or 639 English feet. The ob- 
servations which M. Schergin has made since my departure from 
Jakouzk, and during which they have descended to a depth of 
400 English feet, perfectly confirm what I have advanced con- 
cerning the mean temperature of the air and soil of this lo- 
cality ; for they have since found at 

the depth of 77 feet English, a temperature of + 1tkG3 Ftiir. 

UB 1-23.00 

383 +30,aS 

They also indicate, for the strata occurring in this country, 
an iacfeaae t>f heat in the ratio of 1° R. ^ g 
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60 feet English ; that is to say, a much more rapid ai^ 
tatioa than has been observed elsewhere. The only method, 
an it occurs to me, in which we can explain this phenome- 
non, )9 by attributing to the upper strata over Northern 
Asia a greater conducting power of heat than the other parts 
of the globe which we inhabit ; and this result will be the n 
striking, as it comes in some degree to support anotlier result 
of the same kind. In fact, Ihe excessive variations of tempe- 
rature which have been observed at Jakouzk, and in other parts 
of Easter Siberia, during the course of the solar year, lead us 
to the conclusion that the earth's surface is there endowed with 
a radiating and thermal power much superior to that of Eu- 
rope. — Compies Retidus, l6lh Avril 1838. 

5. Me{amorphic Rocks. — That doctrine of the Edinburgh 
Plutonian School, first taught by Hutton, and now known 
under the name of mineral metamorpkism, is rapidly progress- 
ing. Its chief supporters are our countryman Lyell, and on 
the Continent, Eeerstein, Virlet, Boblayc, Keilhau, Von Buch, 
Beaumont, &c. &c. 

6. Oil the Formation of Serpentine. — Mr Bobert,in Kcilhau's 
Gaea Norvegica, states, as the conclusions he has drawn from 
an attentive examination of the various local portions of sci^ 
pentine occurring near Modum in Norway, that many ser- 
pentine masses owe their existence to the transformation of 
other minerals ; that the general diffusion of serpentinic sub- 
stances, with all their variations, may chiefly arise from the 
impulse to their production and fonnation having been com- 
municated at a very remote epoch under relations and condi- 
tions unknown to us; and finally, that some scrpentin 
only to he regarded as tlie middle link in tlie conversion which 
several minerals undergo into the kind of talc exiled Speckstein, 
Mr Bobert slates, that in the serpentines of Modum there are 
neither traces of Neptunian deposition, nor of volcanic action. 

7. Beryl cf AherdeensMrc. — Dr Fleming informs us that it oc- 
curs in contemporaneous veins of coarse granite in gneiss at the 
Stonyhill of Nigg. It has been known as occasionally occur- 
ring in similar veins in the granite of RubJslaw, where 
rock itself, some small tolerably perfect crystals may occasion, 
ally be met with. 



^f Aberdcf 
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8. Reopening of t/ie Movganeee Aline at GraTid/iolm, near 
Jberdcen. — Wo are informed by Dr Fleming that the ore oc- 
CUTB in a rock of mica-slate, which stretches in a northerly di. 
rection, and has an eiisterly dip, varying from 30° to 50° and 
upwards. In some places it is tliin slaty, even, or waved, while 
at other parts thin beds of gneiss and granite make their ap- 
pearance. Wl]en the mine was opened upwards of twenty 
J€ar9 ago, an excavation, or opencant, was made across the 
Stretch of the strata, at the eastern termination of which a mass 
of felspar porphyry makes its appearance, the relations of which 
are not seen at presenL The ore, whicli is the " grey Manga- 
neie ore," or " Hydrous Binoxide of Manganese," occurs in 
irregular thin beds, rounded concretions or anastomosing films 
in the rock, a<'companied by small quantities of sulphate of 
barytes. As the working has but recently commenced, bttle 
more than a dozen of tons of the ore have been obtained. But 
as the undertaking is in hands possessing abundance of capital 
and enterprise, Messrs Cookson of Newcastle, the mine will 
now have a fair trial, and it is hoped that a new branch of trade 
will thus be added to those already so successfully carried on 
at Aberdeen. 

9, On the Formation of Calcareous Spar and Arragoniie. — 
M. Gustav Rose draws the following conclusions from a series 
of experiments performed by him on this subject: — 1. That 
in the humid way both calcareous spar and arragonite are 
formed, the former at a lower, the latter at a higher tempera- 
ture ; but in the dry way calcareous spar only is formed, 
S, That the carbonate of lime, immediately after precipitation 
frmn a cold solution, is in an indistinctly crystalline condition, 
which resembles that of chalk, and from which the distinctly 
crystalline condition afterwards proceeds, 3. That arragonite 
can be very easily converted into calcareous spar, in tile moist 
way, by allowing the arragonite obtained by precipilatiun to 
stand in water or in a solution of carbonate of ammonia ; in the 
dry way, by exposing the arragonite to a low red heat, when 
ihe large crystals fall into a coarse powder, but tlie small 
cryatals retain their form and produce pscudomorphous crystals. 
It results, moreover, from the investigations of M. G. Rose, 
that the origin of arragonite cannot now be ascribed, as 
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often been the case, to the small quantity of carbonate of Htroo* 
tia which natural arragonite for the most part contains. This, 
indeed, is evident from the fact, that there is arragonite which 
does not contain any carbonate of strontia; but it is completely 
proved by our being able to produce with ease artificial arra- 
gonite, which contains no strontia whatever. A solution of 
chloride of calcium was purposely mixed with a small quantity 
of a solution of chloride of ntrontiuin, but by precipitation at 
the common temperature with carbonate of ammonia, crystals 
of calcareous spar only were observable. 

10. Fall ^Meteoric Stones in Bra::ll.—Oa the 1 llh Decern. 
ber 1836, about half-past 11 o'clock i>. m., with a clear skyi 
and S.W. wind, a fire-ball of uncommon size and brilliancy, 
appeared over the village of Macoa, at the entrance of the river 
AsBU ; it immediately burst with a loud crackling noise, and a 
shower of stones fell within a circle of ten leagues. They fell 
through several houses, and buried themselves some feet deep 
in the sand, but they did not occasion any further danioge than 
kilUng and maiming a few oxen. The weight of those picked 
up varied from one to eighty pounds. — Poggauhrfs Jitnalen, 
No. 12, 18S7. 

11. Iniervtitlent Spiitig. — In a letter to M. Rozet, Dr Bou«; 
gives a short account of the Miracle Spring, in the district of 
Bihar in Hungary, in the lordship of Bressn, on the eastern 
side of the commune of Mabugyer. It issues from the foot of 
a mountain, loses itself among the stones, and proceeds in the 
form of a torrent to join the Moros. After a hollow noise it 
suddenly gives out, several times a day, large quantities of 
water, so as to fill the bed of the stream in two minutes. 
The flux is more frequent from Christmas to the middle of 
summer, and during that period it takes place every quarter of 
an hour ; but is more rare during the last half of the summer 
and in autumn, when nevertheless the weather is more rooist. 



12. ^ Memoir upon Microscopic Animakulce, conndered as a 
Cause of Puire/aclioti, has lately been presented to the French 
Academy of Sciences, by MM. Beauperthuy and Adet de Rose- 
ville, and the results of their investiga lions are announced by 

eauthors in the following terms. 1st, When any animal sub- 
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staoce is put into circumstances vhich favour putresence, there 
is observed after a certain time, which vaiies according to tem- 
perature and moisture of the atmosphere, the formation therein 
of a number of animalcules; and that before any insipid or musty 
smell (marking the first period of the putrid fermentation) is per- 
ceptible; and even before the liquid presents any sign of an add 
or alkaline state. These animalcules, which at first have the 
shape of momtUfs, and then assume that of vibrios, derive their 
nourishment from the substance in which ihcy are developed, 
and multiply in it with the greatest rapidity. 2d, At a mora 
advanced period, when the liquid reddens litmus paper, the 
microscope sliews us animalcules in immense numbers, and espe- 
cially upon the brownlsli pellicle witli which the surface of the 
liquid is covered. A considerable number of crystals are also 
seen to lie mixed with the animalcules; and still there is no 
kind of unpleasant odour. 3d, Sumewhat later the fluid is 
observed to be more and more charged with detached particles 
of the animal substance which had been plunged into it : all 
these particles are formed of agglomerated animalcules attached 
to some fragments of the decomposing tissue, and this is the 
first epoch at which an odour begins to exist, faint at first, but 
speedily putrid. 4th, In the fourth and last period the animal- 
cules shew themselves in tens of thousands, and the time arrives 
in which the whole mass becomes completely organized, and 
consists of nothing else than these elementary beings. By this 
time the litjuid haa become alkaline, and is extremely fetid. — ' 
Compiei Itcndus, 19 Mara 1838. 

18. Analogy behceen the OTganic structure and red colour of 
the ghbuks in the blood of anitnala, and of tiiose red vegetable 
globules named Protococcus kcrmesinu-t. — In a memoir read 
by M. Turpin to the Academy of Sciences, on globules in 
animal fluids, we find the following observations: — What has 
just been stated regarding the presence of smaller red globulea 
ill the globules of the blood, is perfectly explained by the 
very analogous structure of those small red vegetables, globu- 
lous and vesicular, so generally distributed throughout nature, 
and whi ell often tinge with a blood-red colour, the surface of 
calcareous rocks — the surface of water, both fresh and Halt- 
snow and ice — the crystals of sea-salt — and, finally, as we pro- 
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ceed immediately tu observe, the translucent sod ctdourleM *i 
staiK« of red agates ; vegetables wliich are more particularly 
designatpd by the names of Prolacoccus mvaiiSi FrDtacoccvs ktr- 
mcizHus, Agartih, and Htrmatococciut, Gic. These soiall vege- 
tables, (bough larger by a half than the globules of the blood, 
fitill have with them a great analogy as it regards tlieir orga- 
niEation, and probably also their chemical compootioii. A 
transparent and colourless vesicle (or perhaps two, the one 
included in the other) perfectly spherical, and filled with red 
and reproducing globules, forms the whole of the organization 
of these small vesicular vegetables, which, with some other 
analogous ones, mark the lirst efforts of organization, and seem 
to be nothing more than first attempts, or the represeiitativeR 
of the elenientarj' or constituent organs of the cellular m^ses 
of more complex vegetables and animals. When tlie mimite 
internal globules of these small vegetables be^n to increaae 
within the maternal vesicle, to become reproductive semiDules, 
they cause the vesicle tn assume very much the mammillated 
aspect of a strawberry. According to lliis mode of development, 
is it not probable that tliose Uood-giobules of animals which, 
on account of their shape, are called strawberry globules, are 
also produced by the increase of a certain number of the red 
globules wliidi tltey contain ? All my microscopic researches 
eompel me not only to admit this anali^y, but likewise to think 
that the red globuta of the globules of the blood are the senti- 
jiules of those organized bodies which are destined to replace, 
and sonietimes to multiply, the old globules of the blood, as 
they become extinct and cease to live, as individuals, in the 
midst of the serum which serves as their habitation, and in 
which they procure their nourishment, 

14. Cause of Ike Red Colour of Agates. — The red colour of 
agates is owing to a number, greater or smaller, of Protococcux 
iermesinug accumulated together, or more frequently reduced to 
their small red globules (seminules) agglomerated or coagulated, 
and distributed, according to certain circumstances, in the co- 
lourless structure of these siliceous compounds. Since we have 
now been considering, analogically, those innumerable Prvto- 
eocctti kermesintis, and the red globules they contain, I b^ 
leave to add, that microacopiG and comparative investigatitta 
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which I have recently made, and which I purpose to publish 
dsewhere in all their details, have clearly demon struted, that 
the various colours, rose, orang«, blood-red, and reddish -browo 
(varieties owing to more advanced growth), which are iacloaed 
ID, or which surround, the translucid and colourlesK structure 
of different kinds of agates, were found to be owing to the pre- 
sence either of red globules uniformly mixed, as in the carne- 
lian agate ; or agglomerated into small irregular clots, and dis- 
ti-ibuted into circular waves, according to certain forma or con- 
ditions which existed at the time of the siliceous conglomera- 
ktion : or finally, though triore rarely, to these small red vegeta- 
biea themselves, quite entire, and perfectly distinctly visible 
with the microscope. It is impossible to find a resemblance in 
colour and polish more striking than that which is seen in a 
' white glass phial filled with Pnriococcus krrmeainua, when com- 

pared with a camelian, as may be fully established by the triaL 
{M. Turpin.) 

15. On Ifte Stinging Power jiossesaed by tome MeihiME. — It 

a|^ears that the belief in the stinging or burning power of the 

Meduaa aurita Is founded on a confusion of species. In (he 

Eaat or Baltic Sea, where this species alone is found, Ijhave oftea, 

while bathing, brought my body in contact with tlie animal, 

^H without receiving any injury. Even touching it with the 

^^fe tongue caused no feeling of sharpness. On the contrary, I have 

^^P ml&rvd much in the North Sea, from violent burning and swell- 

^^ ing of the back of the hands, caused by much contact of tlie hand 

with the red Ci/anea (Afedusa) capUlata. In the North Sea.lheTe- 

fote, as at Wangeroge, Norderney, Heligoland, Cuxhaven, &c., 

■ bathers ought, as in the Mediterranean Sea and the Atlantic, to 
avoid contact with mediisic ; while on the south coasts of the 
Baltic, as at Swtnemiinde, Boberan, &c., they have nothing to 
dread from these exquisitt-iy beautiful creatures. It is, therefore, 
undoubtedly proper to warn bathers in other places than Une 
Baltic, against coming in contact with any medusie whatever, as 
^L it is an easy matter to confound the injurious with the harmless 
^H species. Even on tlie northern coasts of the Baltic, injurious 
^^ medusn are frequently to be met with after storms. They 
^H kpeedily die, however, as they requir<t salter water ; so that on 

L 
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thff south coast of the Baltic we only find the harmless, 
tremely delicate Medusa aurita — {Professor Ehrcnberg in hit 
paper ; " Uber die Akalephen deg Rolhen Metres inid den Or- 
ganismus der Meditsen der Osl-iee^ published in the Transac- 
tions of' t/te Berlin Aeademy of Sciences Jbr 1835, Berlin, 
1837.) 

16. Phosphorescence (f the Ocean.— T)\ei\eX\iTa:&sii&oi La Bo- 
nite in her late voyage round the globe, have made many observa- 
tions respecting marine phosphorescence, which are thus reported 
lo the French Academy ofScieiices. — Many observations made 
upon phosphorescent water by means of reagents, of filiration, 
boiling, simple examination, and \vith the help of the micro- 
scope, have led us to the following conclusions, The phospho- 
rescent property of sea-water is not inherent in the nature of 
this li(]uid, but is essentially owing to the presence of organ- 
ized beings. The animals which produce the phosphorescence 
belong to different classes. In tlie first rank, we find the mi- 
nule species of crustacea which swarm in the sea, but especiallj 
a very small species having two valves, which possess this re- 
markable property in tlie highest degree. All these spedes 
have been collected, and are carefully preserved in alcoboL 
Many ntollusca, principally small Cephcdcyiodes pela^ens, Bh- 
phores (Solpae), &c., and also many zoophytes, among which 
we remark Dipkyes, Medusa?, &c., also possess the phospho- 
rescent property. Finally, in certain localites, We also find on 
the surface of the ocean very small yellowish bodies which are 
nevertheless extremely phos])horescent. We have encountered 
these small bodies in immense abundance when landing at the 
Sandwich Isles, and in crossing from this archipelago to the 
Marianne Islands. We encountered them in such vast quan- 
tities at the Straits of Malacca and upon the coasts of Pulo- 
Penang, that the whole surface for a great extent appeared 
covered by a thick yellowisJi dust. These small bodies have 
been examined with the microscope ; but although they have 
been for a long time submitted to our notice, we have never 
been able to detect the slightest movement connected with them. 
Atfhesame time, thees]>eriment8we havemadeonthem through 
e means of various reagents, lead us to the 'conclusion that 
they are organized and living bodies. They appeared some- 
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wBat different, as taken at the Sandwich Islands and in the 
Straits of Malacca. The former were globular and transparent, 
vith a yellowish point in the centre, the latter were rather oval 
with a depression in the centre, so that they were somewhat 
kidney- shaped ; they also were entirely yellowish. 

Ill all the animals which possess phosphorescence, the pro- 
perty has appeared to us to depend npona particular principle,, 
probably a secretion of these animals, which, however, differs 
as to the manner in which it is scattered around. Some of them, 
as the small phosphorescent criistacea, can distinctly emit it iu 
certain circumstances, especially when, by any cause, they are 
irritated; they then project true jets, regular yi/i^f* of phos- 
phorescent matter, in such quantities as to form a luminous at- 
mosphere in which tliey disappear. AVe have succeeded in col- 
lecting a certain quantity of this matter upon the sides of a 
vessel which contained a great number of these Crustacea, Others 
of these animals did not appear to possess the power of emitting 
this matter, and in them it was develo})ed only in certain cir- 
cumstances, as for example, when they struck against any body, 
or when they moved, or when causes of irritation operated upon, 
them. In others again, as in the Cephalopoda, and in some 
Pteropoda the phenomenon eshibiled itself in a way that was 
nearly quite passive. Tlie phosphorescent matter contained 
in their neucleus, or in other parts of their bodies, shone con- 
stantly and uniformly so lung as the animal was in the enjoy- 
ment of life, and along with this disappeared the light they 
shed abroad. Finally, in the yellowish corpusculea above de- 
scribed, the phosphorescent matter also shines almost uniformly, 
but if brought into contact with any reagent, their lustre is first 
increased, and then insensibly vanishes away. The phospho- 
rescent matter which we collected on the sides of the vase, was 
yellowish, sbghtly viscous, and very soluble in the water, w hick 
it rendered luminous at the moment it was projected by the 
animal. — Ctnnptes Iteiidue, No. xv. 5 Avr'il, p. 458. 



17. On the Compomiion of a iuv> Indelible Ink. By Dr Traill, 
— In a paper lately read before the Royal Society of Edin- 
burgh, Dr Traill, id'ler an account of many unsuccessful expe- 
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riments to produce a durable ink from metallic coinbinatioiM« 
stat»l that \\e was induced to attmipt the composition of a cai^ 
bonacraua liquid w^ic^h should possess the qualities of good 
writing-ink. The inks used hy the ancients were carbonaceous, 
and have admirably resisted the effects of lime ; but the author 
found that the specimens of writing on the Herculaneum and 
Egyptian papyri were effaced by washing with water ; and on 
forming inks after the descriptions of Vitrufiua, Dioscorides, 
and Pliny, he found that they did not flow freely from the pen, 
and did not resist water, — <jualities essential to a good writing- 
ink in modem practice. The carbonaceous inks with resinoua 
vehickss, rendered fluid by essential oils, though they resisted 
water and chemical agents, had the disadvantages of not flow- 
ing freely from the pen, and of spreading on the paper, so as 
to produce unseemly lines. Solutions of caoutchouc Jn ccaA~ 
naphtha, and in a fragrant essential oil, lately imported from 
Sotith America, under the name of aceite de saMitfraa (the na- 
tural produce of a supposed Laurus), were subject to the smne 
objections. The author tried various animal and vegetable 
fluids as vehicles of the carbon, without obtaining the desired 
result, until he found, in a sotuTioN of the glutkv or 
WHEAT IN PYROLTGNEOPS ACID, a fltiid capable of readily unit- 
ing with carlion into an ink, possessing the qualities of a good, 
durable, writing ink. To prepare this ink, he directs gluten of 
wheal to be separated from the starch as completely as possible, 
by the usual process, and when recent to be dissolved in pyrtv 
ligneous acid with the aid of heat. This forms a saponaceous 
fluid, which is to be tempered with water until the acid has the 
usual strength of vinegar. He grinds each ounce of this fluid 
with from eight to ten grains of the best lamp-black, and one 
and a half grain of indigo. The following are the qualities of 
this ink. 1. It is formed of cheap materials. 3. It is easily 
made, the colouring matter readily incorporating with the 
vehicle, S. Its colour is good. 4. It Hows freely from the 
pen, 5. It dries quickly. H, When dry it is not removable 
by friction. 7- It is not affected bv soaking in water. 8. Slips 
of paper written on by this ink have remained immersed in bo- 
tutions of chemical agents, capable of immediately efladng OT 
hnpairing common ink, for seventy-two hours, without cbange, 
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unlees the solulione be so concentrated as to injure the texture 
of the pajKf. The author oB'urs this composition as a writtng- 
iali, to be uaetl on paper, for the drawing out of biUs, deeds, 
wilLs, or wherever it is important ti.i prevent tlie alteration of 
suiDB or signatures, as well as for handing down to posterity 
public records, in a less perishable material than comuioD ink. 
He concluded his paper by staling, that should it be found 
to present an obstacle to the commisRiou of crime — should it, 
even in a single instance, prevent the perpetration of an of* 
fence so injurious to society as the falsification of a public or 
a private document, the author will rejoice in the publication 
of his discovery, and consider that his labour has not been in 
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J. Gaea Norvegica. Conducted by Ptofeasor Keii^av. Part 1st. 4to, 
Willi tii-ologicAl Map and Plales. Chtislkniii, 1838. D&hl. (/a 
German). 

The writings of Von Buch, nausniann,'N&umann, £smark, 
Brongniart, Bedemar, and other travellers, and those of l'rofe». 
Bor Ecilbau himself, have already put us in possession of a 
large mass of geological knowledge respecting Norway. A de- 
tailed and systematic geological description of that interesting 
country is, however, still a desideratum; and we hail with great 
gratification the long expected appearance of the first part of 
a publication which will furnish tlie materials for such a work. 
The *' Gaea Norvvgica,'" which may in some respects be com- 
pared to Dufrcsnoy and Beaumont's " Memoires pour servir d 
une description giolog'tque de la France,^ is to appear from lime 
to time, is to consist of memoirs by various individuals, and is 
to be conducted by Professor Keilhau, who will lumself con- 
tribute by much the largest por6on of the matter. That in- 
defatigable and able geologist has examined almost every por- 
tion of his native coimtry, has traversed it repeatedly in all di- 
rections, and has digested and prepared for publication nearly 
the whole of his observations. It is to be regretted that the 
future numbers of the Gaea cannot be expected to follow the 
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present one with much rapidity or regularity, owing to the olj- 
stacles arising from the expense of the undertaking, tlie delay 
caused hy the translation, and the time required for the prepa- 
ration of the maps and plnles, S;c. The Royal Norwegian So- 
ciety of Sciences at Drontheim has, with becoming liberality, 
given pecuniary aid to the publication. The first number is 
of itself a very valuable addition to our geological literature, 
and is chiefly composed of an excellent detailed account of the 
transition district of Christiania, by Professor Keilhau, which 
is accompanied by a well executeil and minute geological map 
and good sections ; but also contains a paper on the primitive 
serpentine of Modum, by Mr Bobert, inspector of the cobalt- 
mine at Modum ; and a general view of the Norwegian trilo- 
bites (no less than forty-eiglit species), by Mr C. Boeck. 

2. Lelhrra Gfognoslica ; or Figurea and JJeicriplioni of llif CharaeleriHie 
Pttrifactiom of Ihe differttit Rock~Formalion». By Dr G. H. Broun. 
4to. Heidelberg. 1837. 

This excellent work, which we have already repeatedly noticed, 
is now nearly fini!.hcd,onenuniberonly remaining unpublished. 
Its beauty, accuracy, utility, and cheapness ^vtll, we doubt not, 
procure it a place in every geological library. 

9. A Si/atematw and Stratigraphinil Catalogue of Uie Fo»iH Fish in Ute 
Cabinett of Lord Cole and Sir Philip Grey Egerton, together wiSt on 
Alphabelieal and Slratigraphical Catalogue of the aame Species, aith 
referencen 10 their published figures and descriptions. By Sir Phclip 
Gekv EesRTos, Bart. M.P., F.R.S., F.G.S. 4lo. London : 1837. 

The student of palieontology will prize highly the very in- 
teresting tables in this unpretending catalogue ; which, al- 
though extending over comparatively but few pages, contains 
much valuable and accurate information. 

■4. The Zoohgy nf the Vogage of H.M.S. Beagle, under the Comtaaod of 
Captain Fitsrog,during the yeartlBSti to 1336. Fart2d. Mammalia, 
mlhnumermu Plates. BvGeoroeR. Watbrhouse. Esq., Curator of 
tie Museum of tlie Zoologicnl Society. Smith, Elder & Co., Lon- 

Thia part of the Zoology of the Beagle, contains a short but 
interesting geographical introduction by Mr Darwin, illustra- 
tive of the principal localities of the animals collected by him 
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during the Fitzroy expedition. Mr Waterhouu figures beau- 
tifully, and describes well, three bats belonging to the families 
PhylloBtomida?, Vesper tiliouidiE, and NoctilioiiidiE. Of these 
the most interesting is tlie vampire bat Of the family Cami- 
vorn, one species of cam», the Antarcticus, is described oud 
figured ; but the letter-press of the following characteristic co* 
loured engravings, Cun(,s,l/«gr/?unJfHs, C.JUlvipcs, C. Azarie, 
Fflu i'agtmaTondi, F. petjeros, and Dclphinua Fils-Hoyi, is de- 
layed till next numl>er. 

6. The Natural Ilintory of llie Quadj-upeda of Paraguay and the SIver 
La Plata. By Dos Fstix db A?.*ka. Translated from the Spanbll, 
with numerous Notes, by W. P. Hpnteb, Esq., F.O.S., ZS.. &c. 
Vol. 1. 8vo. Blaek & Co., Edinburgh ; Loagman & Co., London. 

An English translation, from the Spanish, of even a part of 
the celebrated work of Azara, cannot but be considered as a 
valuable addition to the zoological treasures of our literature. 
We trust it is the preeursor of the remaining volumes of the 
Natural History of Paraguay. Mr Hunter, who, we doubt not, 
wilt continue his interesting notes, ought to consult the writings 
of Renger and D'Orbigny on the animals of South America, 
works of great value, although but rarely met with in English 
libraries. 



Litt tf Patents granted in Scotland from 18(A Mardt 1838 to 
WthJunc 1838iTic/f«rw. 

1. To EuoEHE RicBABD Ladibi-is se Bkeza of Votit, m [be kingdom 
of France, now of St Martin's Street, Leicester Squnre, in the county- of 
MiddleaeXigentieman, for nil invention of " a chemical combination or com- 
pound for rendering cloth, vond, paper, and other subslancea indestructible 
by fire, and alao preserving them from the ravages of insects." — IDth Mftrch 
183S. 

2. To JoHy pATEi^OK ItEiD, power-loom manufacturer in Glasgow, and 
TnoMitB JouHsoN, mechanic, in the employment of John and Archibshl 
Reid, power-loom manufuclurers there, fur an invention of" certain improve- 
ments in preparing yam or thread by machinery, suitable for warps in pre- 
paration for weaving on looma." — 32d March I03R. 

3. To Hemhv Bebsedeb of City Terrace, City Road, m the pariUl of 
Saint Luke, Old Street, and county ofStiddiesex, engineer, for nn invention 
of " certuin Improvemenlii in roaclunery or apparatus for casting printing 
lypei, spaces, and quadrats, and the means of breaking off and counting tbe 
SBue."_33d March 183tl. 

VOL. XXF. HO. XLIX. — JULY 1838. P 
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4. To RicBABD TiTPiM Claxidoe, ble of Salisbury Street, Stnnd, bat 
now of B Bcgent Street, gentleman, in cooMquraice of > coDinunicslioa made 
to hlia from abroad, for an invention of a "' ouutii; cement or compoutim ap- 
plicable lo ]«viDg uid road-mating, covering liuildinga, and the vi 



potea lo which 
S7th March 1B38. 

5. To Jeremi. 
laiDp-nuUcer, fur i 
IDSS. 

6. To Ai 
mertlinnt, jiartly 



, leaii, zinc, or catnposilion, 



[ BrxKEH of Birmingham, in 
. inveulion uf " improvementa 

CoutoH 



the cininty of Warwick, 
on lampa."— 30lh Jklardi 



f Tokenhouse-yoid, 



. the city of London, 
conneiguence of a communicslion made tu bim by a cer< 
lain foreigner resident abroad, and partly by invention of hia own, for an lo- 
Tcntion of " improvements applicnble lo bloct printing." — aOth March I83S. 

7. To Joshua Johk I^lotd Maboakt of ^Vellington Road, St John's 
Wood, in the county of Middle<>cx, Esquire, for an invention of " a new 
node of preserving animal and vegetable subslancts from decay." — 30tb 
HaTch 163fL 

8. To Julius Olives, late of CasLle Street, Falcon Square, iu the dty of 
London, but now of Queen Sireel, Golden Square, in tlie county of Middteaez, 
gentleman, in consequence of a communicatioD froto a cerlaln foreigner re- 
siding abroad, for an invention of " « certain improvement in the Slten em- 
ployed in sugar-refining." — Gth April 1638. 

8. To CuAKLEs Wye Williams of Liverpool, in tbe county of Lancaster, 
gentleman, for an invention of " certain improvements lit the means of pre- 
paring the vegetable material of peat-niiisa or bog, so as to render it applica- 
ble tu several useful purposes, and particularly for fueL" — 6th April 1838. 

10. To Alesakdeb HAFFEr of Basing Lane, in the dly of London, goi- 
Ueman, in consequence of a communication from a foreigner residing abroad, 
for an invention of " a new cooipositiun applicable to paving roudu, streets, 
terraces, and other places, which iaiprovements are also applicable to the 
different purposes of building, and also in ihe apparatus for making the said 
composition." — tJlh April 1836. 

11. To JonN Stewabt of Gla.<igDn', in that part of the United Eingdom 
of Great Britain and Ireland called Scotland, for an invention of ■■ improve- 
ments In machinery fur manufacluring ropes, lines, twincfi, and yanw, tma 
hemp, flax, or tow. "_laih April 1838. 

IS. To Maxie Claudine Vehomibe Lcnobi-e of Leicester Square, in 
tlie county of Middlea«K, for an invenlion of" certain bituminous mastics or 
cements capable of receiving various colours, which compositions are applica- 
ble to various useful purpoaes,"— l7lh April 1838. , 

13. TdMicbael Wheelwricut IvisoNjsilk-spinner.readingin Hailea' 
Street, Edinburgh, for an invention of " an improved method lor consuming 
•moke in furnaces and oilier places where fire b used, and for economiaing 
fuel, and also tor supplying air, heated or cold, to blasting or smelting fur- 
naces."— t9tb April 1838. 

U. To WiLLiAH CsoBBof Portsea,in the borou^ of rorlsmouth, in the 
county of Southampton, umbrella manufacturer, for an inTention of "certain 
impravemenU in night commode pons and cbamber^pota.''— Sith April 183S, 
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of Stodtporl, in the county □! 
rlaiD impruvemeiits in tbe con- 



L 



Is. To Wnxi 
Cheater, gcntlemui, for no inventlun of " cc 
atruction ul'gns retorts. " — 2Slli April lS'i6. _ 

16. To PlEBBB &KHAND LeCOMTF. »E FaMTAIflEMOHEAU of Cb&rWs 

Street, City Road, in the coiinly of Middlesex, for an inveoUon of " ui im- 
proyed method nf prereatiii); tlje oiydntiou o( roetoli,'' being a coromuaici- 
tion from a foreigner residing abroad." — 71h May 1 (J3S. 

17. To TiiouAs ItiDowAT Bhidsom of Great Bolton, in tbe county nf 
Lancaster, bleacher, for an invention of " certain improvements in the con- 

irrangement of m^ichinery, or apparatus for Btretiihing, mang- 
ling, drying, and finishing woven goods or fabrics, and pari or parte orwhich 
improTementa are applicable to other useful purposes." — 11th May 183S. 

18. To John Whtte of Haddington, in the county of Haddington, iron- 
nongei, for an invention of '' certain improvements on stoves for producing 
heated air, applicable to ovens, or where heated air is required." — 1 1th May 
183S. 

ll>.ToHippoLVTEFH*Nt'ois,MA»QUiBDEBouFrET MoNTAUBAH, Colo- 
nel of Cavalry, now residing iii Sloane Street, Chelsea, in the county ol 
Middlesex, and John Cabvalho ne Medekos of Old London Street, in 
the city of London, merchant, in consequence of a communication from a 
foreigner residing abroad, for an invention of " certain improvements in the 
means of producing gas for illumination, and also in llie comtruction ofbut- 
nen tot consuming gas.'' — 14tii May ItlnB. 

M. To VYn-LiAM Neale CLATof West Bromwieb, in the county of Staf 
ibrd, manufacturing chemist, fur an invention of " improvements in the 
manufacture of iron."-'S3il May IGSS. 

21. To Cbabi.es Hullkandel of Great Marlborough Street, in the 
pariah of Saint James's, Westminster, in tbe county of Middlesex, litbogn- 
pbic printer, for an invention of " a new mode of preparing certain eur&ces 
foi being corroded with adds, In order to produce patterns and designs (or 
tlie purpose of certain Irinds of printing and transparencies." — 23d May 1S3&. 

22. To Jebemiau GaiMEof Bury, in the county of Lancaster, engraver, 
for an invention of '' certain improvements in manufacturing wheels which 
aie applicable to lucomulive engines, lenders, and carriages, and tu running 
wheels for other useful purposes, and also in the apparatus for constructing 
the some."— S3d May IH38. 

S3. To JouK Upton of Batleisea, in the county of Surrey, engineer, for 
all Invention of "an improved method or methods of gencratiiig steam power, 
and applying the same to ploughing, harrowing, and other agricultural pur. 
poses, which method or methods is or are also applicable to other purposes 
to which the power of steam is ur may be applied." — Z3<1 May 1836. 

34, To Jaues Hill of Huley Bridge, iu the county of Chester, colton- 
tpioner, for an invention of " a certain appnnitus applicable to macbinerjr 
used iu the preparation of cotton and other fibrous materials liir Ibe purpose 
of spinning."— 29Lh May 1B38. 

2b. To Edmdhd Shaw, of Fencburch Street, in tbe city of London, sta- 
consequenceof u communication made to him by a certain foreigner, 
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residing abroad, for an invention of ** improvemcntd in the intnufiu:ture of 
paper and ])aper boards.** — ^29th Mar 1C3U. 

20. To Alexander Happey, of Basing Lane, in the city of London, 
gentleman, in consequence of a commuriicntion made to him by a certain 
foreigner residing abroad, for an invention of '* a new and improved method 
of extracting tar and bitumen from all matters which contain these substan- 
ces, or either of them.**— 20th Max 1838. 

27. To WiLLiASi Ketlanu Izon, of Cambridge, for an invention of im" 
prov7mcnts applicable to steam-engines.** — 29th May 1838. 

28. To John Wilson, the younger of Hurlett, in the county of Renfrew, 
North Biitain, cual-master, for an invention of ^ an improved process of 
manufacturing Prussian blue, prussiate of potash, and prussiate of soda, and 
other substances, into which prussine or cyanogen enters as a constituent.**— 
lit June 1838. 

29i To Thomas Hancock, of Goswell Mews, in the county of Middle- 
sex, patent water.proof cloth manuiacturer, for an invention of " improve- 
ments in the method of manufacturing or preparing caoutchouc, either alone 
or in combination with other substances.** — 5th June 1838. 

30. To Francis Sleddon of Preston, in tlie county of I^ancaster, machine 
maker, for an invention of *' certain improvements in the machinery or ap- 
parat;:s for spinning and doubling cottO!i, silk, flax, wool, and other fibrous 
substances."— 5th June 183a 

3^ To llonERT TH03IA8, of 3C St JaniC3*8 Street, in the city of West- 
mir: .lev, and county of Middlesex, bootmaker, for an invention of '* certain 
improvements in apparatus to be attached to carriages for the purpose of pre- 
venting liorses from starting, and fur stopping or restraining them when run- 
ning uway or descending hills.*'>-r)th June 1838. 

32. To Charles Button, of Holborn Bars, chemist, and Harris Grey 
Dyar, of Mortimer Street, Cavendish Square, gentleman, both in the county 
of Middlesex, fur an invention of *' improvements in the manufacture of 
wliile-lead."— 7lh June I'uSS. 

33. To JouN Potter, of Ancoats, Manchester, spinner, for an invention 
of ** nn improvement or improvements in the process of preparing certain de- 
scriptions of warps for the loom." — 7th June 1838. 

31. To William Neale Clat, of West Bromwich,in the county of Staf- 
ford, manufacturing chemist, and Joseph Denhasi Smith, of Saint Thomas's 
llospi'^'il, in the borough of Southwark, student in chemistry, for an inven- 
tion of*' certain improvements in the manufacture of glass.*' — 7th June 1838. 

35. To Samuel Cleog, of Sidmouth Street, Gray*s Inn, in the county of 
^liddlesex, engineer, for an invention of '* improvements in gas meters."— 
7lh Ji ne 1838. 

38. To John Melville, of Upper Harley Street, in the county of Mid- 
dlesex, Esq., for an invention of <' improvements in the generation of steam, 
an I in propelling vesiels by steam or other power."»llth June 1838. 
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On the Life and ^rilinga of the late Professor Riidofphi. By 

his successor, Professor Ml'I.ler of Berlin.* 

The individual regarding whom I have the honour this day 
of addressing the Academy, was one of that class now rarely 
met with in the histury of the natural sciences, who combine a 
solid and productive cultivation of a variety of branches with 
a rare erudition in tiiese departments. Had he been called 
away from the career of his development in tlie very bloom of 
his strength, it would have been difficult for us to say, if he 
Mas greater in the external natural history of organic bodies, 
or in their internal natural history, lliat is their anatomy; and 
whether he had produced niore valuable contributions to the 
anatomy of plant.s or of animals. When the advancement of the 
sciences rendered limitation necessary, and when a most labo- 
rious appointment required the constant employment of his ac- 
tivity in the natural liisCory and anatomv of animal bodies, this 
original diversity of his ac<]uirements still animated his later 
labours, and imparted to them a freshness, wliosc absence we 
have too often to regret in the writings of anatomists. 

Carl AsMUNDRuDOLrni, Royal Medical Privy-Councillor, 
Professor of Anatomy and Physiology in the Friedrich-Wil. 
helms University, and in the Medico-Chirurgical Military Aca- 
demy, Directorof the Anatomical Museum and the Anatomical 
Theatre, Member of tlie ScientiRc Deputation for Medical Af- 
fairs, Member of the JVcadeniies of Sciences of Berlin, Stocl*- 
holm, Petersburg, and Naples, Knight of the third class of the 
Order of the Red Eagle, and of the Swedish Order of the North 

* Road At the public iQe^tiii;^ of tliu Berlin Academy nf SciencM, Au. 
pM 6. ISSfi, nod publiahed in the Berlin Tmnsactione 1837- 
VOL. XXV, NO. r,.—- OCTOBElt 1838. 
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Star, was born on the 14th July 1771, at Stockholm, whore 
his father, who was a native of the territory of Mugdeburg, 
was co-rector of the German School. As to the circumstances 
of his early life, he has himself left behind him a notice, which 
Professor Link has published in the Journal of the Russian 
Society of Medicine, 1833, No. 4, and to which ihut philoso- 
pher has added what was omitted by Riidolphi himself. I ha^e 
made much use of both these sources of information. Budol- 
phi received his early education at the German school of Stock- 
holm, and at the Stralsund gymnasium : from 1790 to 1794 he 
studied at the University of Greifswald, where he dedicated 
much time to botany. Of his teachers there, he always spoke 
with the greatest respect. He obtained his degree of Doctor 
of Philosophy at the same seminary in 1793, after having {pro- 
phetically for his future career) defended his dissertation " Ob- 
servatitmes circa vermes intestiiuilesT In the year 1794 he 
attended the lectures of Hufeland and Batsch at Jena, and du- 
ring the spring of the following year he made a botanical tour 
by Dresden, Karlsbad, Erlangen, Fulda, Gollingen, the Harts:, 
to Greifswald, where, after defending the second part of the 
same disGertatiun, he obtained his degree of Doctor of Medicine. 
Since 1793 he had been private lecturer in the Philosoplii- 
cal Faculty of Greifswald, and in 1796 he became private lec- 
turer in the Medical Faculty. In the winter of the same year 
he went to Berlin, in order to have practice in dissecting; and 
in the course of the following year he became adjunct in the 
Medical Faculty and prosector. In autumn 1801 he again pro- 
ceeded lo Berlin, to instruct himself in veterinary surgery, on 
which subject the professorship at the veterinary institution at 
Greifswald was iransforred to him. He was occupied there till 
the year 1810, after being named ordinary professor of medi- 
cine in 1808. To tliis period of his life belong some of h» 
most important writings. 

In the year 1802 Rndolphi published his anatomical-physio- 
logical treatises. He wrote this work after the death of his 
first wife, in a very agitated frame of mind. " When I was 
writing that book, I was often obliged to spring up and give 
free course to my tears, over the loss of her who had at so early 
3 period preceded me ;'" so writes this noble-minded man at the 
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beginniog of a mauuscript remark writlen long afterwards in his 
own copy of the work. Bcsjdes some new essays, Riidolphi also 
includes in this publication remarks on subjects previously in- 
vestigated bv him. He first of all treats of different portions 
of the eye, proving that the zonula is a different structure from 
thereftna; of the crossing of the nerves of sight in flshesi of the 
structure of the teeth ; of the ventricles of the brain ; of hyda- 
tids ; of the breathing of frogs ; of the structure of tlie villi 
tnleslinortim, and of Peyer's glands. In the last essay he de- 
scribes, in reference to many different animals, the varieties of 
external structure of the glands of Peyer, bodies which, not long 
previously, were represented as accideutal and diseased occur- 
rences. How correct he was, has been proved by the import- 
ance which this subject bos subsetjiiently ac<]uired. Rudolph!, 
in discussing these puzzling bodies, did not treat of their inter- 
nal structure, which perhaps, at that time, he alone could have 
explained. This investigation was not rendered so necessary 
till the cholera and the It/pkus ahdominalis had surprised many 
in their ignorance of the existence of those structures, which 
Rudolphi had as it were introduced anew into the science. 

By his essay on the villi iiiieatinorum, Rudolphi obtained a 
still more important position among the anatomists who had 
occupied themselves with the slructure of the tissues ; and al- 
though he denied the existence of vessels in the villi, and re- 
fused to admit the presence of viUi in fishes, yet his observa- 
tions have shewn the errors of the ancients in respect to the 
visible openings of these portions : he also distinctly pointed 
out in some cases the epithelium of the villi inlcitinorum, and 
by examining the variations in the occurrence of these organs, 
placed limits to the physiological hypotheses. Rudolphi re- 
radned almost quite general in the views taken in this work. 
In his own copy of the book, there is the following manuscript 
note: " Librum duodccim annis elitpsit kgi anatomieua duo- 
deciesmelivr ac turn ttrnporis cram, plurima lanten proba." 

Intheyearl802, Rudolphi made a journey through a portion 
of Germany, Holland, and France; aJid published (1804) his 
observations in the departments of natural history, medicine, and 
the veterinary art. This tour developed a wonderful abundance 
of knowledge in botany, zoology, pathological anatomy, and 
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velerinary medicine, and is rendered extremely valuable by the 
many interesting obsen alions emanating from the meeting of 
so richly informed an individual with the first scientific men of 
Germany, Holland, and France. Of all his writings, these 
contributions to anthropology, general natural history, and 
physiology, arc the most calculated to convey a just impression 
of his character to those who were not persiinally acquainted 
with Riidolphi. Who could help admiring that man, whose 
sound judgment was so conspicuous, — whose unfettered, open, 
and straight-forward mind was wholly devoted to the investi- 
gation of realities, — and who always guarded against that uu< 
productive and fanciful tendency which he sometimes encoun- 
tered. How mild and yet how correct are his opinions; how 
interesting are his remarks on the medical men and institutions 
of Berlin at that period ; and how attraitive are the accounts 
of his meetings with Briigmans, Cuvier, Tenon, Richard, Gall, 
and lastly the extraordinary Beireis, whose deh'neation as given 
by our author was not less interesting than that given by 
Goethe. Rudolphi's work contains such cxten<led notices of 
what he had seen, that it is still a valuable assistance in making 
use of foreign establishments. 

That Rudolphi's knowledge of botany was varied and exten- 
sive, is proved by his scattered observations made during this 
journey, by his various essays, and espcially by his Anatomy 
of Plants, published in 1807. On this subject it is better that 
my colleague Professor Link ahoidd speak than myself, and he 
has kindly communicated the following notice of Rudolphi's 
botanical studies. 

Rudolphi was attracted to the subject of botany by Weigel 
of Greifswald, and he combined that science with the study of 
anatomy in the same manner as Hallcr, whose example had also 
in other respects great influence over him. He collected with 
diligence, observed in the garden at Greifswald, obtained by mer- 
cantile connection plants from Barcelona, and received plants 
from Lisbon from a friend. The OrnUhogahim Rudolphii of tiie 
Greifswald garden still retains his name. His descriptions of 
plants appeared in Schrader's journal, Willdenow named after 
him a genus of plants belonging to the natural order Legumino- 
a?, and we still possess it in our garden. Sprengel directed his 




the late Prn/cssar Jtudolphi. 225 

attention to the anatomy of plants, and he competed for the 
botanical prize offered on this subject hy the Gottiiigen Society. 
It was divided between him and his friend Link. They had 
often previously written on the subject to each other. The 
examination of the cellular tissue is ihe weakest part of his es- 
say ; but be declares himself decidedly, and with bis usual 
keenness, an opponent to the system of Mirbel, who founded 
the whole physiology of plants on the ]>ores be alleged to exist 
in the walls of the cells and vessels. The description of the 
tracheie is more exact, and he regards them as vessels for nou- 
rishment. But bis investigations respecting the slits, pores, and 
atomalia, on the green portions, as to which he had examined 
a great many plants, are still truly classical, and are the ground- 
work of our knowledge of the subject. Similar to these is his 
investigation of the air-vessels of plants, which has not been 
equalled by any subse<[uent attempt. Tjastly, he again exa- 
mined those singular radiated bodies in the cells of the Nym- 
phaeie, and other water plants, and made the best observations 
on them that have hitherto been published. 

In the mean time, the call which Rudolphi rcLcived in 1810 
to a sphere of much greater activity, removed him for ever from 
his botanical pursuits. As professor of analomy and physio- 
logy, director of the anatomical establishments, member of the 
scientific deputation for medical aflfairs, and of the Academy of 
Sciences, he now laboured during iwenty-tivo years for anatomy 
and physiology with splendid success. 

Walter could not be surpassed as a practical anatomist, and 
by his wiitings he hultts a rank as one of the first anatomists ; 
but microscopic anatomy, in which Kudolphi bad previously 
distinguished himself, was unknown to him : he had accomplish- 
ed so much with the naked eye, that he considered thai anato- 
my had been nearly perfected, and still how much is there yet 
to discover with the naked eye. Walter !iad not prosecuted 
comparative anatomy, and it was therefore necessary fur his 
successor to furnish materials to the University. Before the 
time of Rudolphi there existed nothing in comparative anatomy, 
except the preparations in the veterinary school, and a few ob- 
jects which were private property. ^Vhcn \Valter's collection 
was purchased by the King in 1803, it contained 3071 prepa- 
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rations, which were chiefly of human anatomy. From tlut 
time till 1810, the collection received, under Walter's superin- 
tendence, an addition of 162 preparations ; under Rud<^phi's 
direction it was increased by the accession of 39G1 preparations. 
At the same time the magazine received several thousand olv 
jects,of which the larger portion were already prepared, but 
could not be displayed on account of the expense.* 

Biidolphi had therefore tlie merit of founding the zoolomical 
museum ; and although this collection cannot compete with the 
museums of Paris and Leyden in regard to skeletons, yet it can 
bear comparison with the first foreign collections as to prepara- 
tions of the soft parts ; in the department of human and patho- 
logical anatomy our collection holds a distinguished place even 
among the best. It must also be remembered, that the museum 
hat only existed since 1801) as a. public estabUshment, — that die 
collection was extended so as to include comparative anatomy 
only siuce the founding of the university in 1810, — that our 
sootomical means are more limited than those of London, Paris, 
and Leyden,^and that our commercial connections are incmi- 
siderable. A maritime nation is, in this respect, in possession 
of extraordinary advantages; and our wonder is with justice 
excited in hearing tliat the Garden of Plants at Paris, with its 
mineralogical, botanical, zoological, and anatomical collections, 
supports eight tra^'ellers in the most remote quarters of the 
globe-t 

Rudolphi, by his talents for teaching, and by his personal 
qualities, soon acquired a high repntatioa ; and not only on ac- 

' Hy the e^iibitioD of a great uiauy preiiaratiuiis which hud liceu pre- 
p»r^ by Rudolplti, biit which could not be displujed in his time, iind of 
preforationa mode fiaee tbut period, thi^ number of the objects in the atia- 
tumical lauBeiUQ uow auiouiilA to 11,000, in whiob onlj the perfect onea arc 
reckoned, uad the abundool inateiial.') of llie nngaKiuc (about 3000) are not 
included. The preporationB of the compiinitive auatoiti}! of thi> ruc;ca of the 
human species arc 314 in number, among whieh there are IG skeletonB of 
non-EuTopeaa rftC(«, aad 134 Bkiills of diftVrent races. The ostodogical 
collection of vertebrate aninuila, includes 434 entire akclctonit of "iftwiltlill, 
336 of bii'da, 1S4 of amphibia, and 371) of fighve. The pathological de- 
partment of tlie otuitoinicut colleotion is particularly rich in luonslen, in 
diseiiscH of the bones, and specificully determined tumours. 

t linpport ntr U» btmint dv mmtuitt rChiMoiTf nn'MrtUf pour I'ann/t 1835, 
pramliaunAiHdrtdtl'imiemMon I'liHi^tUfParu 1834. 
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count of his writings, but also as a profeasor, he wbb regarded 
as one of the brightest onionicnts of the University. That he 
communicated a powerful impulse to the study of comparattve 
anatomy, is proved by the many evcollenl inaugural disserta- 
tions, which partly describe the remarkable preparations in the 
anatomical museum, and partly originated from them. A feel- 
ing has often been remarked in tlie greatest men of unwilling- 
ness to communicate to others their own methods, and to culti- 
vate talents wliieh might interfere with themselves. In this 
respect Rudolphi had great merit, for he communicated not 
only his instructions but his enthusiasm to his pupils. He wa» 
easy of access to the young ; and although those with recom- 
mendations might receive no particular assistance from him, 
yet everj' one who exhibited good qualities, received every ad- 
vantage without any introduction whatever. Students, and 
our own as well as foreign medical men and naturalists, found 
themselves at home in his bbrary ; and as he urged forward 
the young by his instructions, animated them by his advice, 
and, with the liberality of a Banks, aided them by means of 
bis library, of the anatomical museum, and the objects which 
he himself had collected, zealous students were not awanting 
who devoted themselves to anatomy under his particular super* 
inlendence. His enthusiasm for the science, bis love of truth, 
his noble and disinterested character, his violent opposition to 
false directions of investigation, carried his students forward 
with a power that was irresistible. Such qualities in a teacher 
make an indelible impression on the youthful spirit, and com- 
municate an impulse which ceases only with life itself; and I 
shall never forget the impression I received fr<jm Rudolphi : 
it was he who laid the foundation of my love for anatomy, and 
he who decided the direction of my pursuits. I enjoyed for a 
year and a half his instructions, his counsel, his paternal friend- 
ship ; and when I left him, he presented me with many means 
of prosecuting my scientific studies; his kind interest accom- 
panied me afterwards when our views often widely differed, 
and when he saw unwillingly that I occupied myself with the 
more abstract subject of the physiology of the mind, rather than 
with the investigation of Ihe anatomy of the organs of the 
senses, such as that of the eyes of insects and spiders. With hU 
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pTDECCtor and his colleagues Rudolplii was oii the moat friendly 
terms. Every one must liave remarked his respectful conduct 
towards Enape, tlie colleague next liini in the department of 
anatomy. In the faculty and in the senate Rudolphi was di»- 
tinguislied in a remarkable degree for his participation in busi- 
ness, and for the correctness and decision of his strongly ex- 
pressed opinions; and his valuable labours rendered important 
and influential his situation in the scientific deputation of me- 
dical affairs. 

In the year 1812, Kudoljihi published his contributions to 
anthropology and general natural history. The biography 
there given of Pallas, and the essays on the arrangement of 
animals according to the nervous system, — on the distribution 
of organic bodies, — and on tlie relations of beauty in the two 
aexes, arc among the most attractive of his writings. In the 
arrangement of animals, Rudolphi proceeded from the anato- 
mical-physiological principle, and from that system of organs 
which has most to do with imparting form to all the others, 
viz. from the nervous system. The vertebrate animals with 
the spinal system he termed Noloncura, also Diploncura, on 
account of the simultaneous occurrence of the spinal nervous 
system, and the Nervus sj/mpat/tictis. He named a second di- 
vision Gaslronenra or Mycloneura ; in these the nervous cord 
lies in the stomach. In the tliird system he includes the ani- 
mals with scattered ganglije ; and in the fourth those whose 
nervous system is still unknown, which he terms Cryptoneura. 
Although many invertebrate animals possess the system of 
nerves of motion and sensation, and that of the organic nervc^ 
and although both systems of nerves may extend through the 
whole animal world, yet the principle of arrangement is nevei 
theless striking, and exhibits to us in clearly marked differences 
the chief subdivisions of animals, although not of those that are 
the lowest in the scale. 

Rudolphi acquired the greatest reputation by his labours on 
the natural history of intestinal worms. If the history of the 
natural sciences were to dwell only on the names of discovCTers, 
those who had ascertained important facts from which many 
others were explained,— who have disclosed n multitude of 
forms, and the structure of entire classes of natural bodies,— 
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and who have discovered and applied the principles for the ar 
rangement of these, then Rudolphi's name ivuuld be rendered 
imperishable by his investigations regarding the EntozoK alone. 
Linnceus had indicated only eleven species of intestinal worms 
in the 12th edition of his .fi/sl. Nat. ; Gmelin, in the ISth edi- 
tion, 299; Zeder, 391. Kudolphi's first great work on intes- 
tinal worms, EnUizoorum historia naturalh, which appeared in 
three volumes, between 1808 and 1810, before his removal to 
Berlin, contains the description of 603, principally accurately 
described species. He almost donbletl that number by his own 
personal observations, made more especially during a journey 
to Italy, which he undertook in 1817, chiefly for the prosecu- 
tion of this subject; by the communications of his intimate 
Iriend Bremser ; and by the coiitribulions sent from Brazil by 
Von Olfers and Natterer. His Entozoontm Si/nopsis, published 
in 1819, contains descriptions of 552 accurately described, and 
441 doubtful, altogether 99S species. 

Rudolphi made known many valuable observations on the 
anatomy of intestinal worms ; and what he says in favour of 
gcneratio (Eqnivoca, is still almost the only recorded expression 
of opinion on which the defence of this doctrine can be made 
to rest. Rudolphi's classification is still regarded as the most 
approved one. Anatomy has here, it is true, made great pro- 
gress under the guidance of Mehlis, but it has not authorized 
us to arrange these so widely differing aQiraals in already exist- 
ing divisions of the remaining ones ; and hence, in the present 
state of the science, the best plan would be simply to place 
next one another the natural groups of the ivoi'ms of fresh and 
salt water, and of internal worms, so that the Annulata, the 
Turbellaria of Elirenberg, the Nematoidea of Rudolphi, the 
Treraatoda of the same, and the Tffinia, should stand next 
one another, whetiier one of these anatomically different groups 
should hvc within or without tlie animal body. One point in 
which I cannot agree with Rudolphi is his separation of the 
Cestoidea from the Cystica (Blasenwiirmer). It seems ren- 
dered inadmissible by a more close examination of the Tetra- 
hyncha and the Anthocephala, which are similar to them ; 
these last were removed by Rudolphi to the Cystica. This di- 
vision of the Cystica contains animals which are not more like 
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one another than Cystica are like the Cestoidea. The long 
tnpe-worni-sliaped species of the Ct/slicercv* (C. Jhsciolarit), 
form the passage from the Cestoidea to the other Cystica. The 
heads of the Carmirus and Echiaococais are tape-shaped : and 
the Tetrahyncha, placed under tht Cestoidea, have, apart 
from the contiideration of the proboscis, a considerable resem- 
blance to the Echinococais, although they do not live in ve- 
sicles, and degenerate in vesicles. Hence Wiegmann has al- 
ready remarked, that the animals of the Cystica tribe are re- 
petitions of the Botriocephali (Grubenkopfe) and Tsenue 
(Bandwiirmer), and are to be regarded as undeveloped forms 
of the same. According to my opinion, the Cestoidea and the 
Cystica must be included in the same order, and form two dif- 
ferent sections. What is known of the development of the 
TffiniBe is favourable to this arrangement ; for, according to 
Mehlis, several Taenia-, at an early stage, consist only of a head 
portion. This apparent connection, which proceeds from the 
arrangement of the members, may be strongly or faintly ex- 
pressed in the two sections. In the Ttenia;, it has relation to 
the multiplication of members and the sexual portions. Some 
animals of the Cystica section, on the contrary, as the Cccnurua 
and Echinococcus, appear as really compound animals, with ■ 
common origin (" Bla^c"^ or vesicle), and many heads. 

If we can now explain more readily these connecting cir- 
cumstances, we owe it to Kudolphi. He introduced order and 
method into this new Fauna of nature, — inasmuch as he inves. 
tigated and defined, in all its relations, an almost new region of 
natural history. It is seldom that Germans, in their home un- 
dertakings, have had the good fortune to investigate the natu- 
ral bodies of foreign countries. Forster, Pallas, Lichtcnsteio, 
Tilesius, and Kuhl, went to a distance, when they attached 
themselves to undertakings connected with foreign countries. 
The limitation caused by our geographical position, has, on the 
other hand, imparted to our spirit u certain direction towards 
what is concealed, and has made iis so much the greater in tlie 
investigation of a world of concealed inhabitants of our native 
creatures, viz, the Entozoa, — in the investigation of the stnic- 
ture of natural bodies, and of their internal living processes, 
n his natural-historical writings, Rudolphi united the me- 
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ihod of Linnsus with that of Pallas. His diagnoses are sim- 
ple, short, and distinct, like those of the great Swede; in his 
extended descriptions he always has esi)ecial regard lo anatomy. 
In his researches on intestinal worms, — on t!ie Balana roalrata 
and longimana,— -on the Sana pipa, and other osteological mo- 
nographs; — in his writings on electrical fishes, whose nerves 
and organs he understood better than any of his predecessors, — 
in his essays oa the orang outang, and on the embryo of apes, 
we remark this union of natural history, and anatomy : cha- 
racteristic description of nature appears also again in his phy- 
siology ; and what lie says of the races of man, and of the 
mental qualities of the two sexes, may be regarded as a model 
of the natural-historical treatment of these subjects. 

The Transactions of the Academy of Sciences, contain a se- 
ries of valuable treatises by Hudolphi, Those on comparative 
auatomy are partly osteological, like same of those already 
mentioned ; partly neurological, such as the essays on the elec- 
tric eel and silurits; and his obser\-Btions on the sympathetic 
nwves, in which he describes the portion of the sympathictta 
only indicated by Siinimering as running along with the arlerla 
vertebralis ; and partly inyological, as the memoir on the ana- 
tomy of the lion. Among his labours in pathological anatomy, 
I would quote especially those on hydrocephalus, and on a hu- 
man monster consisting of a mere head. In tlie last case, of 
which I obtained two years ago a counterpart, he shewed, first 
of all, how similar productions without a heart, which have 
given rise to so many hypotheses, can be nourished, — inasmuch 
as that head was united with the umbilical cord of a second 
perfect fcntug, and its vessels were branches of the vessels of the 
umbilical cord ; which was also the case in the instance that 
came under my own observation. His treatise on the hydroce- 
phalus of the embryo, seems to me to be of still greater import- 
Mice; for it explains a multitude of innate defects in the de- 
velopment of the brain and skull, as proceeding from the same 
source. I am surprised that Rudolphi, who brought many 
facts of pathological anatomy under the same law, did not ap- 
ply the idea of a secondary destruction or interruption of the 
development also to the explanation of other defects, as he so 
interpreted them, that the germ was only sutEcieiit for the pro- 
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ducCion of a head, a foot, Sic. An embryo, racllitic at the 
earliest period, and in whieli the head is as large as the rest 
of the botiv, is not far removed from the imperfect develop- 
ment of the whole lower half, and from the insertion of the 
umbilical cord under the head. The paper on hermaphro- 
diam ia equally distinguished by learning and acuteness. Ru- 
dolph! considem this phenomenon in its most general point of 
view, and examines it in most classes of animals. The usual 
formations termed hermaphroditic, which are nothing else but 
obstructed formations of the male genital organs, nr progres- 
sive metamorphoses of the female jjarts, are properly excluded 
by him; but he describes a rare real human hermaphroditic 
case, in which, on the one hand, the testicles and ductus de- 
Jirens, and, on the other, the uterus and tuba, were present. 
This instance is a very remarkable one, although I cannot con- 
vince myself of the existence of an ovary on the female side, 
which Rudolph! assumed. As anatomists generally do, Ru- 
dolph! ascribed great importance to this deviation in the struc- 
ture of the animal and human body. When one is accustomed 
to attend to every thing with mental acuteness, and is enthu- 
siastically devoted to his subject, it often happens that, though 
what is extraordinary may sometimes be overrated, yet the de- 
Tiation from the rule often leads to the knowledge of the law, 
wliich is above the rule. Cuvier, to whom pathological ana- 
tomy was unknown, could not acquire any taste for pathologico- 
anatomical minutia?; and it is extremely characteristic what 
Cuvier on one occasion rephed to Rudolphi, while the latter 
was conversing with him in Paris on rare pathologico-aualomi- 
cal curiosities : " Mais cc n'est qtC accidentel." Rudolphi re- 
lates this in the account of his journey. It must, however, be 
confessed, that Cuvier's countrymen, apart from the theory of 
innate monstrosities, in whicli the Germans have done so much, 
have known how to make the most of the cultivation of acci- 
dental phenomena for the subject of medicine This connect- 
ing of practical meilicine with anatomy, must arise in a country 
where Bichat appeared and develojted the laws of the eound 
and diseased textures. 

But Rudolph! was equally zealous for all branches of ana- 
tomy. He often expressed the opinion that an individual 
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could not be sufficiently informed in one brand), and could not 
contribute anything of consequence, wilhout being perfectly 
acquainted with all the other branches. Solid knowledge in 
zoology is also necessary for the proihictive cultivation of com- 
parative anatomy. Hence he desired that anatomists should 
comprehend in their studies human, comparative, and patholo- 
gical anatomy, although they might not prosecute all these 
departments with equal fondness; and he sometimes blamed 
severely the errors committed by anatomists from imperfections 
in their studies, from one-sided knowledge, or actual want of 
information. 

Uudolphi was an opponent of the kind of " NtUurphilosophie" 
which prevailed f()r a season. On every occasion he declared 
his hostility to a species of natural studies combined with a 
misunderstood philosophy which expressed itself for some time 
with considerable pretensions, owing to the want of an exact 
method, and to a strong tendency to generalization. The power- 
ful observations made by him, in his biography of Pallas, as a 
warning to students, cannot have been without the desired 
effect ; and the sentiments are just as remarkable which he hfl.s 
inserted in the article Anatomy, written for the " Encyclupii- 
diaches Wbrteibtich dcr •medicinischen W'tascnschfflmy It is 
not to be doubted that he there recognises the influence of 
comparative anatomy on the right understanding of the lawa 
of formation. In that essay, as well as in Jiis lectures, he spoke 
in favour of the existence of a pair of vertebrte in the skull, and 
only blamed the abuse of this idea, which, I may take this op* 
portunity of mentioning, neither Goethe, norOken, nor Dume- 
ril first expressed or published, but J. P. Franks who was so 
fortunate as to throw it out in his work Dc atraiidli /tominum 
ffioriis, 1792, /ji. 11. p. 42. If Rudolphi in his labours en- 
tered but little on such questions, it might arise from this 
chiefly, that the arbitrary manner in which the " Nalitrphila- 
suphie"" had treated these subjects had rendered the whole 
matter disagreeable to him. It has sometimes appeared to me 
as if Rudolphi had, in anatomy, placed too little value on this 
knowledge of the laws of formation. The discovery that oil 
embryos at an early period have gill-arches on the neck, did 
not at all suit his ideas ; he suspected deception, and appealed to 
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other explanations. For a long time he carried on experiments on 
incubation ; the results were not exactly in favour of the idea of 
the gill-arches ; but still there was much observed in the course 
of these experiments, which shewed a far greater resemblance 
of the state of the foetus in birds to that of fishes than might 
have been anticipated. The idea that man during his devriop- 
men!, passed through the other degrees of animal lile, was quite 
in opposition to his views, and in that he was quite right. The 
existence of gill-arches in the neck of enibryoB, would not, 
however, have disturbed Rudolphi, had he not perhaps also 
rejected tiie idea of unity of organization in the different classes 
of vertebrate animals, along with the idea of the passing through 
the various grades of animals, How he explained these undoubt- 
edly existing arches and sUts in the neck of embryos, has never 
been very clear to me. He probably already adopted the pro- 
per opinion, that the general plan for all vertebrate animals is 
at first similar ; that, however, it is only in fishes that gills are 
formed on those arches, while in other animals these arcbe« 
partly gradually disappear, and portly l>ecome changed into 
the horns of the os hyoidea. lu his doubts respecting opinions 
which were adopted by others, but not by himself, Hudolphi 
was neither reservetl nor obstinate : good arguments always pre- 
vailed with him, and he willingly gave up his opinion when con- 
vinced of its want of foundation. He had not seen the connec- 
tion of the renicula uvihU'walis with the intestinal canal by 
meansof a passage, probably because he examined old eggs; still 
in 1828 he was prejudiced against it. Professor Gurit shewed 
him the connection of a direrticutum ilei with the navel, and 
he became doubtful respecting the explanation he had given. 

Rudolphi'a tendency in physiology was the criticism of ob- 
servations and of prevailing doctrines. The time at which he 
began his Iaix>urs was a brilliant one for physiology. After 
the discovery of galvanism, by Aloysius Galvani, that phe- 
nomenon was for a long time regarded by the first natural 
philosophers and physiologists as a physiological one. When 
ihts view was afterwards disproved there was still an opportu- 
nity of discovering the laws of animal irritability, and on this 
path, which was opened by A. von Humboldt, many natural 
philosophers and physiologists ftdlowed. Budolphi so far took 
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part in this investigation as (o examine the hypothesis of sen- 
sible atmospheres of the nerves ; and the grounds on which 
he controverted the proofs deduced from galvanic experiments 
on animals, hold still good at the present day. After it was 
peTceived that galvanian is only a stimulant for the powers 
of the parts of the animal body, and after the application of 
this stimulant on the animal fibres had aflbrded the physiolo- 
gists all that could then be obtained, it was discovered that too 
much had been expected for the science of physiology from 
that discovery, and that medical men, instead of employing 
this means, under new and productive )H>ints of view, for fur- 
ther investigations, became alienated from it. What was now 
easier for many than to give themselves up to the deceptions 
of a physiological roystidara or magic, which always mode the 
ao called animal- magnetic power more full of pretension and 
more infectious, and which interpreted the diiliculties of phy- 
siology in a more convenient and simple manner. How me- 
lancholy is the picture of those strivings, — how depressing in 
contrast to the hopes of that period in which the work on the 
excited fibres of the nerves and muscles made its appearance, 
and shewed the method in which advances were to be made. 
A pre\-alent arrogant and often superficial manner of philoso- 
phizing on natural objects could o9er to those who really re- 
flected in the face of this giddiness, but little that was consola- 
tory. Even in Berlin, the focus of the most esteemed scientific 
exertions, credulous individuals were not awanting. There it 
was that Rudolphi checked the diffusion of such opinions by 
his vigorous opposition, and great gratitude is due to him fur 
turning back medical men from the field of medical supersti- 
tion. Other examples might be adduced of the services ren- 
dered by Rudolphi's candid expression of opinion against false 
directions of investigation. We still enjoy the beneficial re- 
sults — they are similar to those of the operation of the yearly 
reports by the great Swedish chemist on the more exact pro- 
secution of the sciences. 

Rudolphi gave an abstract of his physiological doctrines in 

his Elements of Physiology ^Orundrisa der Phy^ologie), of 

hich the first volume appeared in 182], the 1st part of the 

second volume in ISSS, and the Sd port in 18%8. The last 
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port is awanting; it was to have treatetl of the excretions, and 
of generation. Among his pajiers there was found only a frag- 
ment on the secretion of urine. The work seemed latterly to 
have lost interest for him, especially as this department of phy- 
siology had in other quarters made great progress, and Rudol- 
ph! preferred treating of those suhjects in which he could 
make use of his own investigations. Good criticism of observa- 
tions, a wonderful learning, and the employment of a rich trea- 
sure of valuable anatomical obser\'ations, characterize this ex- 
cellent work. Compareif with other treatises, in regard to the 
doctrinal department, much is certainly wanting to which we 
are generally accustomed, and some tilings even which belonged 
to the actual state of the science ; on many points he was short, 
when he had no critical remarks to make, and no personal ob- 
servations to quote ; and he had not bestowed the necessary 
degree of attention on the progress of the department of the 
nerves. Finally, the unusual abundance of facts in compara- 
tive anatomy, and the criticism of many details, in which Ru- 
dolphi, on account of his investigations, was more copious, in 
some measure concealed the actual deficiencies and imperfec- 
tions of our science. This excellent work will always possess 
great value, when many writings, which contain more physio- 
logical facts, but move error, shall have been long forgotten. 

Rudolphi's predominating inclination in physiology was ana- 
tomical and sceptical ; his physiological writings were chiefly 
important in refuting prevailing opinions. He did not regard 
physiological experiments at all in the same light with the cer- 
tainty of anatomy. There is no wonder that this excellent man, 
who on all occasions expressed his aversion to vivisection, assum- 
ed*a hostile attitude against all hypotheses and ill-grounded ])hy- 
siological experiments. We must participate entirely in his just 
indignation in perceiving how many physiologists who shewed 
their eagerness to render physiology a science of experiment, by 
an ill-directed system of opening and tormenting multitudes of 
onimals] from which results were obtained, often of a very in- 
significant and unsatisfactory nature. But Rudolph! went too 
far when he believed that experiments on animals teach us no- 
thing. Experiments instituted on important questions, have 
liere, as well as in physics, led to the greatest discoveries. The 
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discovery of the different functions of the aolerior and posteriof 
roots of the nerves of tlie spinal cord, was originally certainly the 
idea of a mind of genius, which it was necessary should be 
confirmed by the experiments of him and of others. Rtidolplii, 
liowever, did not remain altogether indifferent to the modern 
development of the physiology of tlie nerves. At his sugges- 
tion, and under his own eye, many experiments were made in 
1893, in the veterinary school, with the view of examining Bell's 
views regarding the nervua Jacialis and trigeminus; and al- 
though at first he was doubtful of the different functions of the 
roots of the nerves of the spinal marrow, probably because he 
did not confide with any certainly in the existing physiology 
of such questions of vital action, yet afterwards, when decidedly 
confirmatory experiments were made known, he declared openly 
in favour of the matter, and considered it as one of the greatest 
advances in physiology. Riidolphi avoided a more philosophi- 
cal division of the general relations of vital activity, which waa 
to him less safe than the criticism of facts, and he entered on 
the province of the mind with caution, and chiefly only in such 
a manner as that he speedily passed to a natural historical view 
(rf the facts, where he was always successful. Among the more 
general physiological writings, he marked out but few in which 
he perceived consistent reasoning and acuteness ; and though 
he acknowledged the imperfections of Rcil's treatise on vital 
power, and his derivation of all the phenomena of life from 
mixture and form, yet he nevertheless regarded that work as a 
masterpiece, and always spoke of Keil with the liighest re- 
spect. 

Itudolphi wns deeply grieved with the relation in which he 
stood to Meckel. Each acknowledged fully the merits of the 
other, and yet they could not get the better of mutual taunts; 
and these, although they were regarded by no one but them- 
■Ives, embittered the life of each. Rudolphi's straightforward, 
though never severe, mode of expressing his opinion in his 
writings produced much vexation to himself, and this would not 
have been unexpected by him, had he known mankind more 
accurately, and had he not adoptetl the mode of thinking of 
any other but himself. Professor Link has finely remarked, 
that our author was loo guileless to make mankind the subject 
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o( his observation ; and I would odd, tliat nothing wu t 

painful to him than to discover that he had been deceived in 

indi^-iduals. 

Rudulphi's earlv sound health had lor some years been per- 
ceptibly dcteriomtetl ; foniierly the diitfiec ting-room was always 
too warm for him, he then required so much coolness about 
him, that the others sufTered; in later years, lie could not 
have the apartment warm enough. When I saw him in I8SS, 
the first time for five years, I was distressed to see how much 
sharper and more serious his features had become ; he looked 
much older, although his acute power of sight still rendered him 
t]uite equal to all minute investigations, where certainty of the 
hand was nut requisite. I had rejoiced at the opportunity of 
Bectng again my paternal friend, and I then saw hitii for the last 
time. This was apparent to me, anil the feeling was a mourn- 
fu] one ; the change was but too striking, from the former hap- 
py and bright expression of his features. Kudolphi retained 
his full activity, however, fill the last year of his life; in Au- 
gust iaSZ, aacitesy caused by an affection of the liver, began 
to establish itself, and of this complaint he ilied on the 29th 
November of the same year. His collections were purchased 
by the king; and his Entozo^ are now in the Zoological Mu- 
seum ; while his private library forms part of the Doyal Libra- 
ry, and his collection of medals is incorporated with the Mu- 
seum of the Fine Arts. 

Rudolphi, considered as a private individual, was ihjI leas 
estimable than in his character as a scientific man ; integer vHar 
actlcriifjue pwuS. Whoever saw him, loved arid respected him : 
and though his candour sometimes offended, yet, in the long 
nm, the irritation thus produced was constantly overcome. The 
chief qualities he sought for in his fellow-men were uprightness, 
Mncerity of intention, and the freedom of the mind from every 
ignoble disposition. Where he found these virtues, he gave 
up every thing else, and did not allow himself to be deceived 
by the semblance. He expresses his genuine sentiments in bis 
poems, in which he so often treats of friendship. I cannot help 
feeling deeply move<l whenever I think on the open, serene, 
and impressive features of his countenance, and the amiable 
And manly earnestness combined with the energy and candour 
t)f his character. When the tone of my mind is lowered, I 
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would shun the sight of the image of my palcrrial friend ; and 
when 1 wish to recall the most elevated events of my life, I 
immediately recur to Rudolplii. 

What mv lamented friend odl'C declared to be his highest 
wish has been granted to him. Even as a boy he loved Lin- 
lucus ; in his verses he sings his praises with enthusiasm. It is 
he who appears to him, and leads him into the temple where 
the tablets are inscribed with the names Hedwig, Gartner, 
Thimberg. At that time he did not anticipate how near he 
stood to the monmnent of Hunter, Daubentun, and Vicq D'Azyr. 
One tablet was empty, and over it was impenetrable darkness; 
it is now provided with an inscription. There shine also Pal- 
las and Peter Camper, and that individual, who, while he yet 
lived, wished for a place at the feet of Peter Camper, Bojnnus," 
Catalogue of lluDOLriii'B Wbitihgi. 

A- BoTAKiCAL 'WaiTiNos.— (1.) BotanicBl ObservaKona. In Schraderi 
Jaun^ fir d%i Butamk, 1790. Vol, II., Pnyt IV. Gottingen. I7DK. 8eo, I. 
No. 4, p. iU- (^) Bolanical Uemarks. In the tatoe, 1800, Vol. II. Parts I. 
and It. GStUngen, 1801-B, I. No. 8, p. 301. (3.) On Ihe Analomy of PUnta. 
Flise £«uy written for the Glittingeit Sodetv of Sciences. Berlin, 1807, Svo, 
with nx Plates. 

B. ZooLomcAL WniTiNOS. — (4.) Obtemalimui rirea vermea intnUnala, 
Grgpluaaaldiae, 1793, 41o. (5.) Obsfrvationum circa wmiA itiialinalet Port 
II.Gryphumatdiae, 1795, 1 to. (8.) Obaervatlons on intestmal worms. la 
Wiedemann's ArchivfiiT Ztohgie mid ZMlomit, Vol. II. Part I. Brunswick, 
IWI, 8vu, No. 1, p. 1. (7.) Continuatiun of same in the same Journal, with 
one Plate, Vol. II. Part II. 1802, No, 1. p. 1, Plate I. (B.) Continualiun of 
the ume, with one Plale. In Che same Journal, Vol. 111. Pact L lltU2, No. 
i, p. 81, anil Plate 2. (The conclusion of these observations wbb pruitiiseil 
but never appeared,) (9.) New observations on intestinal worme. la the same 
Journal, Vol. III. PnrtU., 1803, No. l,p. 1. (10.) Enloioonim live Btrmivm 
iaUalmali'im hiftaria nahmla. AmtlfUickmi, VoL I., 18118 ; VoL II. Port 1, 
1809, Vol. II. Part 2, ISIU, 8vo, cum. xii. tab. neu. (11.) Firat lupplement 
to my nalumibislorjof inlt'sliiialworma. In : Der GurUtehaftnataTfoTiehtnirr 
Frtunde tu Berlin Maj/asia/ir die neaalcn Enldeckungea in dcr gei. Saluf' 
hmde. Juhrgvi. Berlin, inU, 4to, Quart. 2, 1813, No. lii. p. 63. (1?.) 
Salotoi/niiti Si/iuipiH, ctii eeadunl mantimi duplet el iadicta. Btroliai, 1819, 
CUD) 3, tab. aen. 

C Mjsed Abaiomical acd PHYStoiooicAL AVaiTiscs — (13.) Ana- 
tomy. An article in Ibc " Emyclapaditchii WSrlerliUcIt der Meduiniichtn 
WiamtclMfien," eilited by Grttfe, Hufelund, Link, Rudolphi, und Siebold, 
VoL II. B«rUii. p. 357. (13. b.) Same article published separately. (14.) 

* Vide Notice of Bojaiius In £dinbu^h New PhilosophiciJ Journal, voL 
vUi.p.200. 
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C'DiitribuLions to Antbropolugy and general natunl history. BerliD, I8I2- 
8vo, with alikenemof Pnllui. (I'l.) Aiiatomicol-PhTSiological Ebmvs. BcF' 
lin, 1B03, with eight FUlea. 

D. WBiTiKosoNCoHFAaATivE AvATouT. (IG.) On the Anatomy of 
Ihe Lion, with fi»e Plates. In the Trtnwctions of the Berlin Academy of 
Si'ieii<:esfortheyearsl8l8^1B19. Berlin, 1020. Physical Class, p. 131. (IG.&J 
Szme attlcle iiubliaheU separateljr. (IJ.) Itrip. C. Guil. E. Beimann i (diw. 
MetL") ipicilegium oiiervalionum annlomicarum dt %a™a. Bemlini, 1811,410, 
riim, 1. tab.aen. (la) AnatomicBl Hem arks. (1. On theOrang-Outang, and 
proofs that it is the young of the Pongo. 2. On the electric Silurus), with 
lice Plates. In the TranaactLona of the Physical Class uf the Berlin Academy 
for the year 1824, Berlin, 1826, p, 131. (10.) On the eoibryo of A|ie« and 

.e other Mammalia, nith four Plates. In the same for the vear 1886. 
Berlin IB31. Phyg. Clafs, p. Sn. <30.) Anatomical Observations, {I. On the 

es of tbe back part nf the bead of the Pelecanus Carbo L. 2. Uemarka 
oji tbe Eye. 3. On a tare species of hermaphrodism io the Simla capuciaa L,) 
with two Plates. In the same for the years 1SIC.1817, BerUn, IS19. Phys. 
01. p. 111. (21.) Some Anntpmlt-al Itemarks on the Ba/ma nulrala, with 
" e Pbtes. In the same, for the years 1830-1821. Berlin, 1822. Phys. CI. 
p. 27. (22.) On the Balana tmiiriniana, with five Plalca. In the Same, far 
the year 1829. Berlin, IS3S, Phys. CI. p. 133. (2S.) Observalioiis on Com- 
parative Anatomy (1. On the Electric Fishes. 3. On Ihe poison spur of tbe 
male Ornilhan/ncfiiu paradoxiu), with three Plates. In the same fur the year* 
IB30-1B21. Berlin, 1822, Phy». CI. p. 223. {31.) Some remarks on the 
Structure of the Breast, and mpplementary observnlions. In tbe same, for 
tbe year 1831. Berlin. 1833, Phys. CI. p. 337- (24. b.) First lutper on tbe 
Breast, publishcil sepuralely. (2A.) Some remarks on the crossing of the 

res of sight in fishes. In IFimtomann'j Archiv fie Zaulogie uni/ Zaatomif 
VoL I. Part II. Brunsivick, IHOO. No. 3, p. 15G. (2G.) Ibrip. F. Gail. Brt- 
yer: (diti. med.} Bbiemilianei eirea fitbtiatm raaa pipe. BenliKi, IHIl. Cvm. ii. 

<UM. (27.) iieip. F. Ch. Masanlien : dia. aiileni deieriplionem oculorum iCBn. 
bri, Otfimi ft tepia. Bvretini, I61S. Can i. lab. aen. (28.) Reip. I.. tyolff:diMt. 
anal, deorgano vacU MaBimdium. Berolini, 1(112. C'un h, tab. atn. 

E. Wbitisob om Human AuATotir. a«d om Gkkebal Akatouv — 
(3S.} Rftp. E. M. II. Schtrari : diip. anal, de pUoruui itruclura. Gr^iim, 
IflOG. (30.) Rap. C. F. L. Ganlter: diw. ittal. miiscvloram varitlatt, litlntt. 
Btralini, 1813, (31, } Eeip- Srit : iliu. nVKUlanim vaTielalei liileni. Bern. 
Uni, 1815. (33.) Some observations on the viUi iulettinCTvai. In Ueil's 
AnhtB/ut Pl^iialoffu. Vol. IV. Halle. lB0n,p.e3. (33.) Continuation of the 

■; in the some, p. 33!). (34.) Diti. dcaeali quibimdam parliiitt. GTfjA.'lBOX. 
(36.) lUip. J. If. Carper: din. de vtntricttlii cerebri. Gisphitr, tjDG. (30.) 
Some observations on the sympathetic nerves. In the Trar.tactioNi of the 
Berlin Academy for the years 18H-leia. Berlin, 1818. Phys. CI. p. ICl. 
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J. L. HtU : (dim.) otttTrationet cirta dealUionrai. Grpp/iia, iBOB. (39.) Contrl- 

jn to the history of the teeth. In Iteil'a .Irohitj fZr Phj/niologie, VoL III. 
Ilnlle, 1771», p- 401. (40.) Kttp. J. G. Trtmer -. dii. anal, sitlenf olMrvaHmiM 
uteatoyieat. Berotini, 1812. Cum 2- lab. aen. (more especially on the leeth.) (41.) 
On the formation of born. In the Transactions of the Berlin Academy of 
Sciences fi<r 181 UIBIS. Berlin, ISIB. Phys. CI. p. l?^. 
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dical Sciences. 
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M. wn. {effif. Ch. Ktmpe iu HUnnno). (Ca.) tnda 
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ObfervalioiM upon t/ie Cattle u-hkh prtxUwea Ike tpeedtf Melting 
if Snow around Plants. By M. Maceboive Mki.i.oni.* 

Ix one of the last numlKrs of the Annals of Science of Lom- 
bardy, we find some extended remarks concerning the greater 
or less rapidity of the melting of snow in the country, accord- 
ing to its position, as around trees and bushes, or in open fields, 
under long herbage, or where dry leaves and other bodies may 
be placed immediately over it, or suspended at a certain distance 
above it. The author of these observations, M. Ambroise Fu- 
sinieri, alleges that many of the phenomena arc quite opposed 
to the consequences wliith shniild result from the laws of ra- 
diated heat, as understood by jihilosophers.-l- This opinion may 
perhaps be true, if the results of my experiments upon the dif- 
ferent kinds of heat are disregarded ; but if these be adopted, 
the objections of M. Fusinieri fall to the ground of themselves, 
and the explication of the obierved phenomena becomes nothing 
more than a simple and pure application of the properties rf 
radiated heat us now established. 

We shall first attend to the observations and reasonings of 
the author : and. that I may present them as distinctly as pos- 
sible, I shall take from them every thing that is extraneous to 
the subject now especially before us, and shall present them in 
the order which to me appears the most natural. 

In attentively examining what occurs around plants in a hard 
winter, we readily perceive that the snow which is placed near 
the trunks of trees and tufts of bushes, melts more quickly thaa 
at a certain distauce, so that there is sjieedily formed around 
these bodies, in the bed of snow which covers the earth, exca- 

■ BibUotbeque [Juivi^raellc, -Tune 1B38. 

t Annnii doUe Scienze del rcpno Loubu'do-Vcneto, Opera periodica iH 
Aleuni CoUaboiaton, tien. et Feli. ISSB, p. SB. 
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vatioDs which are more or less hollow superiorly, and mote or 
leas deep, This effect, in favoiirahle circumstances, ia very 
conspicuous. Among other instances, M. Fusinieri ciles the 
winter of the year 1830, in which the ground in Lombardy was 
entirely bare around trees and ehrubs, whilst the snow re- 
mained two and a half feet thick in the middle of the (ields. 

Nothing is easier than to prove that the cause which pro- 
duces this speedy solution is not a heat which is peculiar to the 
plants in their living slate, for precisely the same phenoraeoa 
are obser\-ed aroimd poles and stakes which are fixed in the soil* 

Snow is also melted by the action of branches and twigs 
which are situated above it. In fact, al! the soil which is im- 
mediately beneath trees and bushes, as well as a limited space 
around them, is cleared before any other part of the surface of 
the ground. 

To demonstrate that this effect is owing to the colorific ac- 
tion of the branches, and not to the smaller quantity of snow 
which lies there, you may suspend dry branches or those which 
have been lately cut. at a certain height above the surface, in 
the midst of a plain which ia covered with snow, and you will 
find, in these circumstances, in which the snow is to a certainty 
of equal thickness, that precisely the same phenomena occur ; 
that is to say, that beneath these bodies there is speedily formed, 
at the surface of the snow, hollows, which gradually extend in 
breadth and in depth, and which would penetrate to the soil, 
if the experiment were sufficiently prolonged. 

Other circumstances being equal, the action of plants is 
greater in proportion as the twigs and branches are more nu- 
merous and slender. It commences at noon, and then progres- 
sively extends, to the west, to the east, and finally reaches to 
the lateral portions of the snow which are situated to the north 
of the tree. Hence it may be deduced, that the principal cause 
of the phenomenon arises from the solar heat which is directly 
communicated to the trunks and branches uf trees, and thence 
radiated upon the surrounding snow. 

And now the great objection of M. Fusinieri occurs. How 
is it possible, says he, that a body heated by the influence of 
radiated caloric can produce a greater effect than the direct 
rays themselves ? the heat emitted by the plants must be much 
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less ID intensity than the solar heat itself. But, if the events 
occur as is usually supposed, the very contrary of what we ob- 
serve should happen, so that in open ]}\&cea, zekere onb/ the tka- 
tioas projected by trees and bushes are thrown, the snow should 
disappear more speedily than In spotj completely overshadoned 
by plants i and we should no longer have the seientific discre- 
pancy of observing the greatest eft'cct where the cause is least. 
The explanation, therefore, adds M. Fusinieri, of these facts, 
by the ordinary theory of radiated caloric, cannot be admitted. 
■ I allow that the melting of snow under the action of radiat- 
ing caloric, ought to increase in proportion to the energy of the 
incident rays : I also allow that the direct heat of the sun ought 
greatly to surpass in intensity the heat which emanates from 
branches and trunks of trees, which are only heated by its in- 
fluence. But in maintaining that, in the observed phenomena, 
the effect ia, so to speak, in the inverse ratio of tlie cause, it 
would be previously necessary to prove that anow with equal 
facility absorbs the direct solar rays, and those which arc emit- 
ted by the heated bodies of plants. Else, if these latter rays 
are much more readily absorbed than the former, there will be 
no manner of contradiction, and the less action of the more in- 
tense rays will he only a natural consequence of their less ready 
absorption. The error of M. Fusinieri arises from this circum- 
stance that he still admits, with Leslie and Rumford, a unifor- 
mity in the absorbing power of bodies for all kinds of radiating 
heats, whilst our cspenments have demonstrated that these 
powers are liable to very great changes, when we vary the qua- 
lity of the calorific rays. 

That we might produce a fact every way analogous to that 
now before us, I freed my thermo-elcctrieal pile of the lamp- 
black which usually covers it; I then painted it white with 
carbonate of lead, and, after having supplied it with it^ small 
tubes, I shut one side, and caused the light of a lamp, concen- 
trated by a lens, to fall upon the other. The galvanometer, 
when put into communication with the pile, prescutly marked b 
constant deviation of 15". After this I interposed un the pas- 
sage of the rays, and quite near to the pile, a sheet of thick 
paper, of a deep grey colour, and speedily the deviation of the 
galvanometer was increased, and after a few nnnutes terminated " 
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at 33°.6. Here, then, we perceive a body healed under the 
action of calorilic radiation, producing an cHect two or three 
times greater than the direct rays of the source of the heat it- 
self.* But, after what we have already said, it may readily be 
understood how thia should happen. 

Let us divide the radiating heat which directly strikes the 
therm o-electrical pile into 100 equal parts, and let us suppose 
that ten of these parts are absorbed, and the rest are reflected. 
Again, if the interposed sheet of paijer, after bein;^ itself heated 
from the source of heat, radiates to the pile only twenty-five 
partsof the he^t, and if, of these twenty-five, there are only five 
which are reflected, and twenty which are absorbed ; then it is 
clear that the heat communicated by the paper, although more 
feeble by three-fourths than the heal direct from the source, will 
nevertheless heat the active side of the pile twice as much, 
and will consequently produce an action which is twofold more 
intense. 

But it will lie here demanded, if snow has really the proper- 
ty, like the carbonate of lead, of absorbing different kinds of 
radiated heat in different proportions? The following experi- 
menta will supply the answer to this inquiry.f 

One winter's day, when the temperature was at 2° .5 below 
zero, the sky being cloudy, the air tranquil, and the groimd 
covered with recent snow, I placed the tliermo-eleetrical pile, 

• Altliough wo here employpil Hami?, it 'm nnt tii he foiicluJed tlint the 
esperimeut r^uires the presence of tigliC ; for, in tnuieiiiittiiig the calorific 
rajra throngh black and uom pi ctely opaque gUsB, before using them, an opera- 
lion which very tb«roilghly disengages tliera from oil i-oncomitaD t light, the 
interpoBition of paper still gives u coiwideraMt^ uugmc ntation in th? devia- 
tion of the gitlvanonieter. In fact, tliis oWure raditttion, which directly 
prodacea from 10° to 11° of deviation, gave from 18° lo 10" when itwasal- 
sorbed by the tiheet of dark grey P^pi^r, aod then ti'anamitted apoa the 
wbiteued p3e. This experiment, which I repeat with tho greUcat facility 
to any one nisliiug to witni-fis it, alaae suffioes completely to overturn tho 
tJtooriea by means of which some wish to account for the present pheilo- 
inena aod other aonlogDus actions, alleging it is an aeCuiil tnuiGfonuation of 
light into heat. 

+ These ex]ierimeutB upon snow are extracted from a somewhat extend- 
ed work, which vtaa long ugo commenced, upon the ubsorbiag and emimrivo 
powei'B of bodies in general, and which is not yet finished. 1 publish tliem 
in this detached way, beuause they appear lo mc to give a. complete answer 
a tb« qaeslion now agitated by M. Fadoieri. 
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blackened as usual, on one of the cnscmetits of my window- Oo 
iU one side I put au ari;and-Ianij), and on the other a bent plate 
of copper, heated posteriorly to about 400^ by a spirit-lamp. 
By this arrangement, each of the faces of the pile fronted a 
source of radiating heat, in such a way that tiie two calorific 
actions tended to compensate each other. I approximated the 
feebler source till the corresponding galvanometer maintained 
itself at the zero of the division. 

I then took a small copper tube, having the same diniensions 
as the envelope of the pile, and provided like it with a stalk, by 
which it might lie introduced into the same support. This tube, 
which was open at both ends, was divided perpendicularly into 
two equal chambers, and into each of these I introduced pure 
snow to a height corresponding to about half the length of Uie 
therm o-electrical bundle {fohceau). 

I now removed from the stand or support the pile which we 
have just described as placed between the argand-lamp and the 
heated plate of copper, and in its place I substituted the tube 
filled with snow. Kflch of the two portions of included STKnr 
was thus exposed to the action of a source of heat ; and the two 
calorific radiations, at the places where they infringed upon the 
corresponding snowy columns, were of equal intensity. But not- 
withstanding this, the snow column which was contained in the 
cavity turned towards the jilate of copper heated to 400', melt- 
ed much more readily than did the other in the opposite cavity. 
This trial concluded, I again filled the apparatus with snow, 
and replaced it upon the stand of the pile, taking care, at the 
same time, now to turn towards the lamp the side which pre- 
viously fronted the heated plate. Still, however, the melting 
was accomplished much more rapidly on the side of this latter 
source of heat ; and so it was every time, and as often as I 
continued the experiment. The mean time for the total disap- 
pearance of the snow on the side of the lamp was about nine 
minutes and a half, whilst on the side of the heated plate, the 
mean time did not exceed four minutes. 

This experiment proves, in the most satisfactory manner, 
that the calorific rays from different sources are absorbed in 
different quantities by snow as well as by carbonate of lead. I 
, all now add two other observations of the same kind, wtiich 
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do not require the aid of the the rmo-mu Hi plica tor, and which 
bring out facts which are sometimes identical, and Eometimes 
diametricaUy opposed to those which have been pointed out by 
M. Fusinieri. 

Having filled, and more than filled, a cylindrical vessel with 
fine and newly-fallen snow, I removed all above its rim, by 
means of a wooden ruler, so that its surface was a very uniform 
plane of snow, I then turnetl this plane vertically, and upon 
it I caused the rays of an argand-lamp to fall, after having sus- 
pended before its central portion, and quite near to the surface 
of the snow, a small disk of thin pasteboard, having both its 
sides thoroughly covered with lamp-black. The rays of the 
lamp, of course, darted partly on the disk and partly on the 
snow. In a very short time the plain surface was hollowed out 
beneath the disk, and at the end of a quarter of an hour this 
cavity was not less than three or four hnes deep at its centre. 

I next placed the apparatus in the same circumstances it was 
at the commencement of the previous experiment, with the dif- 
ference of Eubstituting the copper plate at 400° of temperature 
for the lamp. The phenomena then presented themselves quite in 
iheinverse way, that is to say, the melting or corrosion of ihesnow 
was more abundant, where the direct rays impinged, than in the 
part situated opposite the disk, so that a protuberance, instead 



of a hollow. 






a formed in its centre. Hence it fol- 



lows, that a certain energy of the incident heat is not sufficient 
alone, to produce a greater action upon that part of the surface 
which is shaded by the disk ; there is, moreover, necessary, that 
peculiar quality of calorific radiation which is analogous to the 
solar heat, and which, like it, is ordinarily accompanied with 
luminous radiation, but which docs not require it as a necessary 
concomitant.* 

If the reasoning, which we have connected with the experi- 
ment in which the grey paper was interposed before the white 
painted thermo- electrical pile, is accurately understood, the cx- 
plunaiion of these differences in the melting will not present 
any difficulty. 

In the former case, the heated pasteboard darted towards the 
vessel, rays which were much more absorbable than the direct 
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rays from the source of heat : hence it followed that the qiiaiH 
tity of melted snow is greater in the part shaded by the disk 
than elsewhere, in spite of the smaller quantity of heat which 
reached it. In the second ease, again, where the source of heat, 
and the pasteboard heated by its influence, furnish rays which 
are nearly in an equal degree absorbable, the disk only dimi- 
nished, by being interposed, the effect of the direct radiation, 
and thus rendered the melting less in the shaded portion. 

From all this we conclude, that the s]>eedy melting of snow 
around plants, instead of being found in opposition to the exist- 
ing theories of radiated heat, as M. Fusinieri alleges, is, on the 
contrary, only a very simple consequence of it. 

It will probably be expedient to subjoin a few additional re- 
marks, to account for the more minute details of this phenome- 
I — details which are easily explicable, when we start from 
tlie principal fact, and take some accessory circumstances 
into consideration. If, for example, it be demandetl, why, be^ 
yond the power of the solar rays, the elevated temperature of 
the air contributes to accelerate the s]7eedier melting of the 
snow around trees and solid bodies generally, standing in the 
plain, the cause is easily found in the obstruction which these 
bodies offer to the direct radiation from the snow towards the 
celestial spaces ; this maintains them near the temperature of 
fusion ; whilst the enow which is lying in exjiosed places is 
cooled down many degrees below zero, in virtue of nocturnal 
radiation, and is consequently much less disposed to melt un- 
der the action of the ambient medium. With the same facility 
we may explain why the influence of plants is still conspicuous 
when the sky is entirely covered with clouds, and the tempera- 
ture of the air below zero, for the diffused heat of the sun pos- 
sesses absolutely the same properties of transmission and ab- 
sorption, as the direct heat, and ought, consequently, to pro- 
duce eHects wholly similar, so far as the intensity is concerned. 
In considering the action of prolonged calorific radiation 
tipon a series of bodies endowed with the same absorbing 
powers, it will be seen that those which possess a smaller mass 
of matter should be heated more speedily than the others, and 
arrive at that degre'' of heat which the state of ihc surface, the 
power of the incident rays, and the pressure and temperature 
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of the air, will allow ; and upon reflecting that t!ie influence nf 
soUr heat, whether tlireti or diffuse, continiiee during the whole 
day, we here discover the cause of llie greater or less degrees of 
melting which are produced around stakes, he. ofdifTerent sizes, 
and which, far from being in proportion to the mass of matter, 
as would occur if these substances were heated to the same tem- 
perature previous to their being implanted in the snow, follow, 
on the other hand, within certain limits, the inverse ratio of the 
diameters. 

But here we enter upon the development of tlicories which \m\e 
long been known ; and the object of this communication was 
to submit to the judgment of natural philosophers a particular 
explanation of certain general principles which have only re- 
cently been introduced into the science of heat. 



liotice of a Dioptric Light creeled at Kirkcaldy Harbour, with 
Description of the Apparatus fur cutting the Annular Lena to 
the true optical figuri:* Br Edwahd Sang, Esq. F.R.S.E., 
Civil Engineer, Etlinbiirgh.-f Communicated by the Society 
of Arts, 

The harbour of Kirkcaldy, like tlie greater number of har- 
L hours on the coast of Scotland, is tidnl, being left completely 
I dry even at the ebb of neap tides. Tlie larger class of vessels 
I which frequent the port, can only enter the harbour at or near 
f the stream ; and thus the increased commerce of the place had 
[ rendered it an object of some importance to have the entrance 
I thoroughly ligljtod. 

* Betd before the Sucicty for the Encaumgeaicnt of the Useful ArU in 
Scotland. 

+ Repobt of the Committee to whom it was remitted to cnnaidtr of Mr 
Swig's paper, relative to a Dioptric Lijfht erected nt Kirknildj Har* 
bour. Read SSth April WiS. 
I Mr Sang's invention of grinding annular surfaces of any faiin by means of 
I cutten Dttnehed to a moveable arm, whose end i» guided by n •igiring uncoil- 
ing itself from ihe evolute of the curve aurlace wLich the lens requires, il 
novel and ingenious ; and if equally applicuble tu the construction of Instru- 
menta requiring great accuracy of form, promises to be exten»vely useful. 
The mode of giving any rec|uiied direction to the scratchet or wnall indenu* 
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The harbour Commissioners, having in the summer of 18S6, 
resolved lo place a light at the east pier, my brother, Mr Jt^n 
Saug, suggested to them the propriety of surrounding the in- 
tended gas-burner with an annular lens, so as to render useful 
the light that otherwise would have proceeded upwards. Hav- 
ing, however, felt some doubt as to the possibility of eonstruc- 
dng a lens of this kind on so small a scale, he consultt-d me on 
the matter, and the idtimate result was, that I undertook to 
supply the lens. 

My object in undertaking, at that time, such a task was two- 
fold. In the first place, I was desirous that no difficulty either 
in expense or in workmanship, should prevent such a benefit 
to the harbour ; and in the second place, having been engaged 
in a long series of experiments on the artof cutting, and having 
arrived at what I conceive to be some general principles, I waa 
willing to regard the formation of the lens as one of those ex- 
periments, or rather as a kind of test of the truth of the de- 
tected laws. The entire success of the attempt, has exhilnted 
the possibility of turning or planing glass and of polishing it, to 
almost any required figure, and that with a degree of precision 
sufficient for many optical purposes. 

The annular lens invented by M. Fresnel, and applied by 
him to the P/iares of the French Coasts, as also by Mr Alan 
Stevenson to some of our lighthouses, is a solid of revolution 



tioDs niailc in tbe process of grinding, is very aimple; and canslats ptrtlj' in 
rerening the motion of Ihe cutter, or of the chuck on which the lens is 
placed, anil partly in altering the ratio of the relocilies of the surfneea in win- 
iBCt. Any degree of obliquity in the direction of thew Rcratcbea may in this 
w«y be produced, both from right to left and from left to right, and Ihua etery 
possible variety in their direction must be the result ; so that the whole elTect 
ordinarily produceil by crosdng the motions in the usual grinding procets, 
may be obtained. One would, Iherefore, b« induced lo expect groat accuracy 
from this metbodj and Mr Sang has certainly succeeded in giving to the 
Klrkildy apparatus, u very fine pulisii, which is a matter of great importance^ 
We consider Mr Bang's labours as important in regard to the manu&c- 
tttre of Lighthouse apparatus, and as calculated to improve the manu&c- 
ture of refracting instruments generally ; and we would, therefore, bc^; 
leave to recommend that bit cooimunication be made known to the public. 
Robert Stevenson. 

WiLLitH Gjilbbaith, Cowr. 
Ediubdbgh, June 30. I03S. 
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genpratcd by turning the secUon uf a common lens round a liiii- 
pasfiing through the focus, tuid perpendicular to the axis uf t)ie 
cuminou lens. The fucua is thus in the interior of the aniuilnr 
lens, and the rays proceeding froiti it, instead of being conver- 
ged to a conjugate focus, are flashed out horizuntidly. On tlie 
large scale, these lenses are built of many zones, but, in tlie 
case in hand, only one piece of glass was used ; and the nicety 
was this, to give to the surface of the small lens that variation 
of curvature, which is attained on the sepiirate zones of the 
large lenses. 

Three classes of diliiculties presented themselves, first, ihe 
detection of the proper curve ; second, the manufacture of the 
lump of glass ; and third, the cutting and polishing it. 

The first difticulty belongs to appltcate geometry ; and the 
detail of the method of resolving it, would be here somewhat 
out of place. It may be enough tn notice, that, the cylindric 
form having been determined on for the interior surface, on ac- 
count of the facilities which it promised in the manipulation, 
the outline of the exterior surface necessarily became a curve 
of high order- The accompanying drawing shews the section 
of the lens full uze ; as it resulted from very laborious calcula- 
dons. 

The form of the lens being thus obtained, the next business 
was to procure the glass, and here obstacles presented them- 
selves much greater than I anticipated. My first idea was to 
use Hint-glass on account of its high refractive power, but after 
many attempts, of which the most successful result is presented 
to the Society, I abandoned that idea, and fell back upon 
crown-glass. The Messrs Cookson of Newcastle, furnished nie 
with two pieces, which reached me entire, but one, and unfor- 
tunately the better, had received a blow on one of its edges, 
and a tendency to split shewed itself soon after commencing 
operations: it also accompanies the paper. The other was per- 
fectly sound. On account of the lower refractive index of 
crown-glass, the lens was carried to less height than had it l)e*n 
of flint-glass. 

My first business was to bore out the cylinder. For (his 
purpose, I fixed a tin plate on the point of my drilling spindle, 
and hAving primed the edge of it with diamond powder, I cut 
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out a series of gi-ooves parallel to the axis ; the ridges between 
these were removed b\ using inteniicdiRte slops on the latbe- 
ftpindle ; and the whole was then smoothed out by a cylinder 
of lead with tine emery : it was then ground and polished in the 
usual way for hollow cyliuders, 

In order to cut the outside to the propr form, the lens thus 
bored out, was chucked on a turned block of lead, which had 
been cast on an iron mandril ; the surface of the lead being pre- 
viously covered by a fine thread which was nowhere doubled. 
Uy this means the axis of the interior surface was made coinci- 
dent with that of the lathe. 

The evolvent of the required curve was then computed, and 
the edges of two plates of cast-iron carefully formed to it. 
These are seen attached to the cheeks of the accompanying 
frame, and are represented in the drawing. Two pieces of 
watcli-spring were then made to bend over iheni, so that on un- 
coiling the springs, one jioint in each would trace over the 
curve wanted : these springs were then attached to the ends of 
an axis by adjusting pieces, and that axis had its parallelism 
preservofl by means of a jointed frame. 

This apparatus so prejiared, was fixed on the bed of the 
turning-lathe, and the moveable axis rendered perpendicular to 
the axis of the lathe. On this moveable axis there were placed 
the cutters and pohshers; it received motion by means of ft 
small pully fixed on it near one end- 
To make the first approximation to the shajw of the lens, an 
iron cylinder was fitted on the moveable axis, and its surface 
wa§ primed with diamond. The lathe-spindle being still, this 
iron cylinder was brought over the glass, so as to cut part of a 
cylindroid surface, whose base was nearly the required curve; 
the lathe-spindle then being moved a division round, another 
surface was cut, and this was continued all round ; as soon as 
a sufficient approximation was made, both spindles were set to 
revolve at once, and the cutting continued till a uniform sur- 
face was produced. The iron tool with diamond was then re- 
placed by a tin one with fine emery, and tlie separate motions 
were varied and reversed so as to produce every variety in the 
direction in which the surfaces met each other. Lastly, the tin 
tool was removed, and its place supplied by one of willow, the 
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surface of which was covered with carefully worked putty ; the 
same motions which had been used in smoothing, were now era- 
ployed in polishing, greater attention being paid to the fre- 
quent reversion of the motions. 

It was on this combination of motions, which I relied for 
producing a true finish. The nature of the action was this: 
Suppose both motions to be dentral, the point of the polisher 
would meet tlic surface of the glass obliquely, the minute 
scratches inclining to the left, and the degree of inclination de- 
pending on llie relation between the velocities. Let now the 
motion of [he lathe be reversed, the direction of the scratches 
is immediately altered, and the one set of traces crosses the 
other. By varying the velocities, tlie direction of tlie scratches 
was still further changed, no that all those effects were, in this 
way, produced, which are obtained from crossing the strokes in 
the usual processes of grinding. 

The lens, after being tinished, was supported on three brass 
supports placed edgeways, so as to intercept little of the direct 
light, and between these was placed a small argand gas-burner 
with a sliding stalk, so as to be adjustable in height. The 
lantern within which the whole is placed, is in the form of an 
uctiigonal decaedroii, its top and bottom being squares placed 
45° upon each other, and its sides isosceles trigons. The fomi 
was adopted because it contains theessen tial elements of strength, 
and because the side astragals being all inclined, would not, 
from any point of view, intercept a sensible portion of the light. 
The support of the lantern is a cost from the pattern of our 
)X)lice gas pillars ; it is imbedded deep in the mason work of 
the pier. 

The entire apparatus has a very insignificant appearance, and 
may readily be mistaken for a common street lamp. Notwith- 
Ktanding its exposed situation during the past nine months, it 
has met with no accident (except the freezing of the water in 
the meter), and has alforded a sufficient light at a very, trifling 
cost, and with scarcely any attendance; it is lighted in the eve- 
ning and extinguished in the morning, and requires no atten- 
dance irv the interval. 

In designing this instrument it had to be kept in view, that 
the light was not to serve for distant vessels, but merely for 
VOL. XXr. VO. L. — OCTOBEK 1838. 8 
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those making the port. For this reason, only the upper ludf 
of the lens was used, and the lower edge of the bright flame 
brought into focus. A very copious light is thus thrown on 
the pier and on the water in the vicinity, so that Ihe seamen 
can work the landing lines, and the custom-house officer make 
his entries with ease. The existence of the harbour light haa, 
indeed, nearly doubled the number of opportunities for enter- 
ing the port. 

In order to complete the instrument, a reflective ring ought 
to have been placed on the top of the annular lens, m as to 
save some more of the rays that proceed upwards : — the funds 
placed at my disposal did not allow of that, but I have made 
provision, on the upper edge of the lens, for securing it there 
if it should be thought of. 

To conclude, I may point out a mistake into which M. 
Fresnel has fallen with regard to the reflective rings employed 
by him. He places the focus of both the refracting and re- 
flecting system at the lower part of the bright flame, whereas 
the focus of the refractors only ought to be at the bottom, ihe 
focus of the reflectors should be at the top of the flame. 

Edward Sano. 

EDiNBCRQit, l:t(A April 11138. 



Description nf an Experiment regarding ikejaliing out of the 
head of t/te Thigh-bone Jrom the Socket in rarcjied air, 
iffplatiatory of the great prostration- of strength experienced 
during the ascent oflofbf mountains.* By Professor Wil- 
HELH Webcr of Gottingen. 
Alexander Von Humboldt delivered an address to the Asso- 
ciation of Naturalists at Jena, at the public general meeting of 
the 26th September, in which he described his ascent of Chim- 
borszo, and compared it with the subsequent one of Boussin- 
gauU. Among other interesting subjects, he alluded particu- 
larly to the remarkable feeling of fatigue experienced while 
walking in very lofty regions ; and remarked that this curious 
phenomenon may probably be explained by means of the 
Mjuilibration of the bones produced by the pressure of the at- 

■ From Poggwdorff'i AbmIwi. 1837. So. I, p. 6. 
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mospberical air, and which has becD pointed out by iiiy bro- 
ther and myself, in our work '• On the Mechanics of the 
Organs of the Human Body" (Mcchanik licr MenaclUichen 
Gehwerkzeuge, eine analomiscli-phijsiulogiache Untertuckiatg 
WW* den Briidern Wilhelm WSer, Professor in GoUtngen, und 
Edward Weber, Prosector in Leipzig. Mil 17 Tafeln. G6t- 
tingen, 1836.) 

We have, in the above-mentioned work, proved by direct 
experiments, that the weight of the bone, when attached to the 
trunk, and which amounts to about twenty pounds, neither 
hangs on the muscles or Ugaiiients, nor even rests on the 
edge of the socket, but is supported by the pressure of the 
air, which squeezes the two surfaces of the joint together. 
By means of this equilibration of its weight, the bone acquires 
as perfect a jx)wer of turning in its socket afi is necessary for 
the performance uf such active movements as walking and 
running. If, then, the pressure of the air becomes diminished, 
a point must be reached, when that pressure can no longer 
preserve the equilibrium of the weight of the bone. Another 
power, such for example as that of the muscles, must now take 
its place and support the bone; as, otherwise, the two sur- 
faces of the joint would remove from each other. It is how- 
ever to be expected, that, when the bone is supported in this 
less advantageous manner, which not only causes an expendi- 
ture of strength, but also obstructs the movements of the bone, 
owing to the stiffness that is Induced in the muscles called in- 
to action, derangements and inconveniences should take place 
in walking, which would not occur if the bone were kept in 
equilibrium by the pressure of the air. 

In very elevated regions, where the pressure of the air is reduced 
almost a half, such inconveniences really occur, viz., so great a 
degree of fatigue of the bones is perceived, as would lead us 
to suppose a derangement of the mechanism employed in walk- 
ing, and which is only felt so long as we walk, is removed by 
sitting down, but again produced by walking onwards ; and 
on this account Humboldt requested us to make an experiment 
with the air-pump, by which the sinking down of the head of 
the thigh-bone under such circumstances might be made appa- 
rent, and which might at the same time decide if the amount 
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of rarefaction of the air, wiiich takes place nn high mountains, 
he such that the diminished pressui-c may be no longer auffi- 
cient to support the weight of the bone, and if we should thus 
be justi6ed in attributing the fatigue to such a derangement 
of the mechanism of the organs of motion. — We have really per- 
formed this experiment during our residence in Berlin. 

A fresh pelvis, together with the thigh-bones, for which wtr 
were indebted to Professor Schlemm, was divided through the 
OS sacrum, and the fragments of the pelvis, as well as die 
thigh-bones, so cut as to admit of the hip-joints being easOy 
suspended under the receiver of an air-pump. Perpendicularly 
above the hip-joiut a hole was bored through the bone of the 
pelvis, and a cord passed through it, in order by that means 
to hang up freely the hip-joint. A second hole was bored per- 
pendicularly under the joint through the thigh-bone; so that 
a weight might be attached to it, which should come in plwo 
of the bone that had been cut away. 

After having made these prijmrations in the laboratory of 
Professor Magnus; and assisted by him, and in presence of 
Professor Muller and my brother, I perfnnned the follouiug 
experiment : — 

On the one liip-juint, the capsular membrane was cut through 
close round the thigh-bone, bo that it no longer united the twD 
bones with each other. Those present convinced themselves 
that this had really completely token place, and still the two 
surfaces of the joint were not only in perfect contact, but (by 
the pressure of the air) were held fast together. Afterwards 
the bone of the pehis was secured by tlie upper cord to a hoot 
in the cover of the receiver. The apparatus was thus su^ 
pended freely from the cover of the receiver, and high above 
the plate on which the receiver was placed. To the thigh-bone 
a heavy weight of two pounds was attached by a cord. The 
height of the lowest hanging weight above the plate was mea^- 
sured by Professors Miiller, Magnus, and Weber; and then 
the air was withdrawn from the receiver, till its pressure was 
diminished to throe Parisian inches of mercury. By this the 
bloed was driven out of the vessels of the hones, but the head 
of the thigh-bone, together with the attached weights, pre- 
6cr>'ed their original position. Scarcely, however, was the 
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pressure diminished below- tlircc inches of mercury, when the 
liead of the thigh-bone began to sink graduiilly, and to the 
amount of half an inch, which was as far as was permitted by 
the capsule. For the capsular membrane forms a ring round 
the neck of the head of the thigh-bone, which is smaller than 
the circumference of the head. This ring, therefore, allows 
the sinking down of the head; but it prevents it from escaping 
altogether: that is, it protects the hipjoint from dislocation. 

After the head of the thigh-bone, in consequence of the rare- 
faction of the air, had fallen eight lines (as far as it was per- 
mitted by the capsular ring) we allowed the air to re-enter the 
eiver. Immediately the fallen head of the thigh-bone, >vitli 
its attached weights, rose, and was elevated rapidly in a palpa- 
ble manner,— apparently of its own accord, but in reality in 
consequence of the pressure of the air, which had entered the 
receiver but not the socket, — until it reached the cover of the 
receiver, or, in other words, had returned to its original height. 
This experiment was repeated several times, by alternatdy ex- 
isting and readmitting air to the receiver, and always ivith 
the same residt. 

The experiment was next performed after the capsular ring 
had been cut transversely across, and the head of the thigh- 
bone bad been even entirely taken out of the socket, yet it was 
again pressed in with violence. In fact, the air thus forced 
into the socket became so much compressed that the head of 
the thigh-bone was again suspended by the pressure of the air 
^from viithoitt. {Our previous expeiiments proved that the hip- 
joint may be regarded as an air-pump, out of which the piston 
does not fall by its own weight, even when some air is left. 
This air becomes very much rarefied whenever tiie piston falls 
in the slightest degree. We I)ored a fine hole through the ball 
of the socket, and immediately closed it, opening it again im- 
mediately, to further the object of our experiment, but we 
could not prevent some air remaining behind in the hole after 
the closing of it, whence it might be distributed, as out of the 
space in the air-pump where air remains behind, without our 
experiment being essentially disturbed.) By the diminution of 
the pressure of the air, tlie head of the thigh-bone, on this oc- 
casion, fell out entirely and more speedily, while previously 
when the pressure nf the air was undiminished, the weight o 
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the thigh, together with the attached weights, could he eaiAj 
supported. 

We had intended to perform this experimenl on tlie other 
hip-joint in a still more modified form. It tamed out. how- 
ever, that in taking out the joint the ituihura accta/iuli had 
been too much exposed, so that the air had penetrated into the 
fat and (.-ellulnr tissue contained in it, when we loaded the thigh- 
bone without the receiver; so that the weight even in the open 
air separated somewhat the surfaces of the joint from each 
other. Those present, however, convinced themselves that 
these surfaces were closely drawn together, and couKl only be 
torn asunder by great violence, whenever we covered the ind- 
tura with the linger, and thus kept off the pressure of the air. 

These experiments not only confirm generally the accuracy 
of Humboldt's supposition, hut may also serve more particu- 
larly to decide, if the rarefaction of the air on high mountains 
be sufGcient to produce this phenomenon. For they have 
proved that about two and a half pounds (the weight of the 
cut off thigh bone, and the attached weight of two pounds), 
supported when the barometer marked three inclics, could no 
-longer be supported when there was a small diminution of the 
pressure. If we reckon the weight of the whole bone at twenty 
pounds, that is eight times greater, then a pressure of twenty- 
four inches quicksilver would be sufficient to support the whole 
bone. If, therefore, the barometer sinks below twenty-four 
inches on high mountains, so during walking the muscles of the 
bone that is raised, and is swinging above the ground, caji 
no longer be idle, but must be so exerted, that for every inch 
the mercury sinks, they must carry five-sixths of a pound ad- 
ditional. In consequence of this unusual continued straining, 
the muscles will not only become fatigued, but, as this strain- 
ing is opposed to the swinging which has to be performed by 
the bone, a feeling of uneasiness and inconvenience occurs in 
walking, which seems to explain the described sensation of fa- 
tigue. 

It deserves to be remarked, that in spontaneous lameness, — 
where the bone is no longer held in its place by the pressure of 
the atmosphere, but even in the beginning of the disease, sinkii 
so far out of the socket, as is permitted by the capsular mem- 
brane — also a speedy and considerable fatigue is perceptible in 
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walking, which often, together with the lengthening of the 
bone, is abnost the only sign by which the commencing com- 
plaint is made known externally. 

On an Arrangement in the Cotistrtiction of the erecting of 
Achromatic Eye-pieces of Spy-Masses, whereby their magni- 
Jj/ing power may always be adapted lo the stale of the atmo- 
sphere. By CHAUtEs GoRtNG, M.D. Communicated by the 
Author. 

The artists of Vienna and Paris having adopted the princi- 
ples laid down by me for making the eye-pieces of spy-glaasea, 
bona Jide achromatic, as originally given many years ago in 
a paper in the Edinburgh Journal of Science, and afterwards 
more fiJly developed in a tract in the " Micrographia,"* I 
avail myself of the circulation this journal has on the Conti- 
nent to suggest an improvement upon (Am description of eye- 
pieces, which will, I think, be found highly convenient and 
useful ; — {to those of the common construction it cannot be ap- 
plied with effect and advantage). 

They who are acfiuainted with my writings will not require 
to be informed that the doctrines I have promulgated on the 
construction of achromatic erecting eye-pieces are, that they 
are neither more nor less than compound microscopes, applied 
to the purpose of magnifying tlie image of the primary object 

I glass, and tiiat if they are to be really free from chromatic and 
spherical aberration they can only be made bo by the operation 
of concaves of flint glass applied to the secondary object-glass, 
or that of the compound microscope. It is well known that spy- 
glasses are made of much greater length than can be conve- 
niently held and directed by the hands, and that, in conse- 
quence, if their power is considerable, the object dances on the 
retina in such a manner that it is impossible to ei^amine it, and 
the goodness of the glasses is thus nullified in practice. My 
object has been to shorten them by combining two primary o 
ject-glasses together, to double their angular aperture while 
their focal length is reduced one-half, thus rendering them 
dumpy, short, and thick. If this is done, the necessity of 
* Od th« chromUio tnd gpherical aberrMion of eye-piece*. 
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adopting erecting eye-pieces of my ccinetruction, will very soon 
be recognised cveit liy an English optician. As to increa»ng 
the angular aperture of the primary or telescopic object-glass, I 
only say, that if it is weU executed, its defining power will be 
increased, as will be shewn by its giving a much smaller *piiri- 
ous disc to a star than one of a longer focus and smaller angle 
of aperture will ; and if it is composed of two double object- 
glasses with their inner curves cemented on the French plan, 
it will be more luminous than un ordinary triple one. 

I here give the construction of a secondary object-glass, or that 
belonging to the erecting eye-piece as made on my plan, and at 
my instigation, by M. Charles Chevalier, 163 Palais Royal, Pa- 
ris ; and if it is tliought that it consists of too many glasses, 
and that the quantity of light lost will be very great, I can safe- 
ly affirm that whoever tries it, provided the convex lenses are 
made of fine French plate-glass, will be agreeably surprised at 
its luminousness. With an object-glass of two French incfaeti 
of aperture we may have a power of 40, with sufficient light, 
which I should say is as much as can be used advantageously 
upon any distant objects, even in a much clearer atmosphere 
than that of the British Isles. I may observe that the said se- 
condary object-glass may be madb of two double achromatics 
instead of three, but then the edges of the field of view will not 
be quite so good, ifil i> a large one at least. 

My readers have only to unscrew that part of an erecting eye- 
piece which forms the second image, consisting of two glasses, uau- 
ally called the third and fourth, with a stop having a very eiuaII 
perforation in it, which is placed between them, and to suppose 
two double cemented achromatics substituted for the fourth, and 
another for the third having the same foci and apertures with 
the common glasses, the stop being removed, and they will 
arrive at a perfect idea of my construction. That M. Cbe- 
valier has executed for me, has the same dimensions, foci, tec 
as the secondary object-glass of a SO-inch day and night glass ; 
and the improvement I wish to suggest upon it consists merely 
in placing the third glass in a sliding tube, so that it may eitlier 
act positively or negatively, either in contact with, or at a dis- 
tance from the fourth, for in this way the power of the telescope 
may be augmented or decreased one-half, and changed, say 
" om 40 to 90 or from SO to 10, or the reverse, and ersry in- 
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termediatc change of power, between 40 and 20 or HO axiA 10 
&c. may also be obtained at pleasure, to suit the state of tht 
weather. It will be necessary, however, to accomplish this pur- 
pose that the two double achroMaties should be perfect in tkcm- 
stives, and the single moveable one also, otherwise the balance 
of aberration will be liable to lie disturbed by a change of posi- 
1. There is no stop in this construction to keep out false 
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light, for it would be necessary to alter its aperture every lime 
the magnifying power of the glasses was changed, otherwise it 
would be ineffective, or cut off something from the aperture of 
the primary object-glass ; therefore, it will be necessary to fur- 
nish the main tube of the telescope with stops at every joint, 
embracing the cone of rays from tlie first object-glass, pretty 
closely to within a few inches of the eye-piece, wliich will pre- 
clude the necessity of a stop between the glasses, and be of the 
greatest use when we view objects while the sun is low down in 
the horizon, and nearly opposite to us. If stops must be had 
between the said glasses, a wheel similar to that carrying the 
concave eye-glasses of a jierspective may be placed directly b**- 
fore the third glass, with holes in it corresponding to the dze of 
the image of the first object-glass as given by the different mag- 
nifying powers, caused by pulling out or thrualing in the slid- 
ing tube ; and when the observer has fixed upon his power, the 
hole adapted to it must be rendered centrical by turning the 
wheel round. In order to render the spy-glasses still more ca- 
pable of being directed with firmness and precision towards an 
object, and of preserving it steadily in the middle of the field 
iif view, I have recommended M. Chevalier to cause them to 
be fastened at pleasure to a sUght stock like that of a gun : 
two straps with buckles will secure the glass as well as any- 
thing ; and this would be no ba<l appendage to any spy-glass 
not of an immoderate length. 

It must be obvious that when a system of glasses, such as I 
have described, is made of long focus, it must form an excellent 
Megttlascope, or glass for viewing the larger kind of microsco* 
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pic objects, such as minerals, flowers, assemblages of the aquatte 
lanie, &c. : and, accordingly, the double glasses of mine hav- 
ing a combined focus of 2| inches, and the single one 3^ inches, 
form an admirable instrument of this sort, both separately and 
in combination. Thus the single one i« situ may be used by 
itself by unscrcning and removing the double ones, which 
may again be employed separately by removing the single one ; 
lastly, the three may be used combined, either at a distance or 
in contact (as in the eye-piece), giving a great variety of powers. 

There is an effect produced by shading object-glasses when 
of long foci and large aperture, which I do not very well com- 
prehend. It is not observable in those of short foci. Thus the 
single achromatic of Z\ inches focus and \ inch of aperture acts 
most beautifully tchen in situ shaded by the projecting tube, but 
if freely exposed, requires to be cut off to half an inch of aper> 
ture to act as well, Tlie same may be said of the two which are 
combined in contact, whose performance is vastly improved by 
a shade, — though it does not in any way reduce their aperture. 

When all the glasses are combined, the single one at a dia- 
tance and acting negatively, the power being a minimum, if 
a stop of half an inch of aperture is inserted immediately be- 
hind the combined double achromatics, it will in no degree re- 
duce the size of the visual pencil which enters the retina, but 
greatly improve the effect of the combination. Whether it tt- 
fectfi the pCTif(ra(iH^poK'fr of the object-glass or not, I have not 
been able to ascertain as its tocua is too long to shew lined test 
objects. If this arrangement should be found innocent as re- 
gards penetrating power, it ought certainly to be adopted in 
object-glasses of moderate power. There is another lesson I 
have learnt from the study of those targe achromatics {which of 
course give an immense visual pencil with a shallow eye-glass), 
viz., that the iris does by no means act as a stop with regard to 
optical instruments, or render inert and of no effect all that por- 
tion of a visual pencil which exceeds its own diameter (for as 
the visual pencil of a microscope or telescope is nothing but 
the imago of its object-glass or metal formed by the glasses 
next the eye), at this rate the iris should be equivalent in effect 
to a circlet placed over the objective end of the instrument, or 
an eye-hole of its own aperture, which 1 am sure is not 
case.— J«w9(A 1838. 
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Theory of Granite, and the other maanive Racks, togeHier tvtt/i 
that of Cryntalline Slate ; proposed in Lectures on Geology, 
in tlie Univera-Uy of Chri.itiama in Nonvay, in the year 
1836. By B. M. Keilhau, Professor of Mineralogy. Con- 
cluded from page 101. 

At the commencement of the transition period, the primary 
series of rotks, with their highly inclined strata, had already u 
surface exactly like that portion of it which is at the present day 
exposed to our view. On this surface were deposited, under 
the covering of the ocean, the materials for clay-slate, limestone, 
I and sandstone ; and over a great extent, certainly a somewhat 
greater extent than the now existing transition districte, the 
primary rocks were in this manner concealed by newer strati- 
fied masses. These afterwards underwent disturbances, we 
know not in what manner, which produced the high inclination 
that prevails with remarkable regularity throughout the greater 
part of our transition districts. Then, large portions of these 
newer stratified tracts began by tranquil processes to become 
converted into massive mountain-rocks ; portions, in which we 
should otherwise now have seen clay-slate as the prevailing rock, 
converted into granite and syenite, and sandstone portions into 
porphyry. Nothing is more apparent to the eye than the first- 
mentioned kind of metamorphosis, in which a gradually dimi- 
nishing granitifi cation can be traced into the fossiliferous strata ; 
and where, on the other hand, sharp boundaries and felspar 
ramifications in the slate, operate, with those individuals who do 
not remember that analogous phenomena occur in the case of 
dolomite, against tlic conviction obtained at the localities men- 
tioned above, yet still that conviction is again strengthened by 
the condderation of the large and small masses of slate whidi 
are left in an undisturbed position in the crystalline moimtain- 
rock. A phenomenon which we did not touch on in our pre- 
viously given volcanic representation, liz. that small, altogether 
isolated, granite developments* occur at the sides of large 
masses, confirms likewise the same view. 

* Daring my Btoy in SiLXODy in the year iOib, I observed imitlogous but 
nucli leaa perfect developmeuts in the Umestoue which pralrndea from he' 
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It is quite evident that the processes which have caused the 
formation of granite belonged especially to the clay-slate tracts ; 
but as these every where contain masses of limestone, we find 
that the limestone was also changed in those regions where gra- 
nitification took place. In the same manner, in particular 
places, the sandstone may have been transformed, together alao 
with portions of the primary strata, into which we have foii 
that transition-granile penetrates, partly as forming a passage 
to the fundamental gneiss, and partly ramified in it. In the 
granitic formations are contained several chemical constituents. 



aeath the ayi'Dito ut WtnnliBlila, between Drrsilpn and Meissen ; these «er« 
partly small, extEmull; bhickish gmins of a felsnatliic Diiturc (also rentkrk- 
ed bj Professor Wtiss, hut nnturnlly with aii entirely difFercnt intcrpraU- 
tion), and portly small, also imbedded portions, having the aspect of vea- 
thered, very imperfeet granite. 1 liave lately read, that at other phtce* 
BDtall fragments of granite hnve been remarked in the stratified roeks that 
»re associated with the granites and syeDites ia those ports iif the valley of 
the Elbe. Tbcse localities uuduubledly merit the newinve<!tigDtiDiis vhich 
an? perhaps now in jirogress, and whU'h I am ['ouvinced will produce • rich 
harvest for the science ; us it renJly seems luite acknowledged that the COB- 
ueetion of the groups of facts hithorto adduced cannot be at all explained. 
(Professor Keilhau Iheu quotes Dr Cotta's paper on the relative ages of 
the gr&nite and chalk in Saxony, from which wo translate the following 
passage : " Near Hohnstein small fragment!) of granilo have heen found iu 
a conglomeratu-liko sjodtitone, proliably lielonging to the Juru formation, 
and which is ialorposed in an iaclincd posilion between gruuite and aaad. 
atone. These fragments, from their mineralo^eol charactei?, would seem 
to have been derived from the siime granite wliich is immediately superim- 
posed, 'riiufi the whole matter is rendered inexplicable ; for as, on the one 
ude, we are irresistibly forced to regard the granite an the newer formnti<H, 
80, on the other, we cannot understand how fragments of this grunilo hava 
fonnd their way into the subjacent sandstone, if the former be really newar 
than the tatter. The queetions. Da these pieces of granite jicrhaps belong 
to another older formation ( Or is the conglumeivte-likc saodstoue, which 
contains them, a product of the friction, and only formed by the elevation I 
•eem to include the only, though mnch songht for, modes of solving the dif- 
Nculty ; for the view proposed by Weiss of the dry elevation of the pt«- 
vioualy existing and solid granite, which may readily be placed in con- 
nection with this pheiiomcoon — though it is ingenious, and at first sigfat 
satisfactory — involves many difficult considerutionB."^CWta ix LeolAar^t 
JakthutkfoT 1836, p. 23. Dr Cotla, in his " Geajnnttirit WauArrangaH," haa 
re(<enlly expressed an opinion favourable to the idea of the clevatioa of tb« 
Hohnstein and Weinbiihlu granite in a solid state. — Edit.) 
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that either do not occur at all, or not in sufficient quantity fur 
the newly formed minerals, in those masses which have under- 
gone the metamorphoses ; whereas the latter consist partly of 
substances of which at least not much (carbonate of lime has 
been noticed in granite) is discovered in the changed rock. In 
what manner this exchange is to be conceived, it is for the pre- 
sent impossible to explain more precisely ; but I further regard 

IS much more natui'al to suppose that no new material was 
transported from without to produce the converting action to 
ithich snch regions were subjected, than to assume tliat there 
were really cases wli&re it must be imagined that sublimations 
of potash, silica, SiC. actually came from the deeply-sealed vol- 
canic laboratory. 

The great porphyry formations occur principally in the sand- 
stone, which forms the deposit above the clay-slate and lime- 
stone. It is probable that the action took place especially on 
the same fine grained partly earthy .taixd stone-formation, often 
almost passing into iron-elay (Jernleer), of which tliere is still 
much remaining in an unaltered stale, both in the porphyries 
and in other situations. When the sandstone had the character 
of conglomerates, there thus arose, at many points at least, a re- 
sistance to the transforming action : in this manner we often find 
certain layers filled with small quartz pebbles, directly under 
those porphyry masses, whose development in the uppermost 
sandstone eiofft; was interrupted by these coarse strata. Beauti- 
ful proofs of the tranquil formation of the porphyry are afforded 
by the strata as well of the clay-like sandstones, as of the con- 
glomerates, for these stretch far into the porphyries, having 
the same gentle inclination wluch is so general in the sand- 
stone strata. Particular strata also, which are now fairly in- 
cluded in the massive mountain* rock, stand partly in connec- 
tion with that sandstone basis, from whose range of strata we 
can follow a long portion projecting like a plank, and can at the 
same time convince ourselves that it is not in lite slightest de- 
gree broken or bent ; but even when the connection with the 
body of tbc strata is broken off by the passage into the por- 
phyry which also takes place, we can in like manner ascertain 
distinctly, by the angle of inclination, the unaltered jjosition of 
the portions of strata, still in the form of sandstone, lying in the 
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porphyry. This fact was not touched on formerly by us ; it 
likewise belongs to those which volcanists rannot perceive. 

Porphyrv, with its more or less uncrystaltine basis, does not 
appear to have been so much adapted as the granites and syenites 
lo form thin branches proceeding in every direction into the 
bounding strata : continuations of the principal mass of the 
porphyry are certainly met with as veins situated in the sub- 
jacent strata, but these veins are so large, and of such solid 
forms, that they cannot be at all compared to the multitudes 
which ramify from the granitic masses. 

The more subordinate crystalline siliceous rocks occurring 
in the strali^ed transition series, were probably developed at 
the same period, and in the same manner, as those larger masses. 
That the transforming action operated especially on certain 
beds, and that the nature, and perhaps also the position, of tb^e 
beds had a particular influence on the metamorphic rock which 
made its appearance, seems extremely natural ; and I now al- 
lude particularly to eiirite porphyry, which so often occurs in 
the form of beds. But as to deviations from occurrence in the 
form of beds, there is nothing very peculiar, when wc lake into 
consideration dolomites, granites, &c., and are accustomed to 
observe the readiness with which it appears that the proceues 
have spread around, and with which they have taken particular 
directions during their progress through the masses encountered ; 
— a readiness which, however, seems limited in other cases, in- 
asmuch as metamorphoses at particular points have evidently 
been checked l>y insuperable difficulties ; and certain formations 
appear to have had a greater tendency to assume certain exter- 
nal forms, suited to their internal constitution. 

The crystalline granular siliceous rocks occurring as inde- 
pendent veins, that is, as veins which do not branch out from the 
large masses, viz. greenstone veins with their parallel sides, are 
certainly greatly opposed to our theory ; and indeed that theory- 
will seem to many at once to deserve rejection, when they re- 
member the remarkable fact of gneiss fragments occurring in 
rhe above-mentioned veins. I grant that the difficulties are 
considerable ; but even should this single case be quite insur- 
mountable, yet still I do not find, on that account, that thn>e 
is any sufficient ground for giving up the proposed views, and 
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for reluming to those other ideas, wbiuh, not merely one, but » 
large number of facts have proved to be faulty and unsatisfac- 
tory. The experience eonnectcd with the old theories ought to 
render ua cautious respecting our expectations of the new one ; 
all that we can hope is to bring an idea upon tlie path as some- 
what more productive, somewhat more correct, than those with 
which we have hitherto endeavoured to assist ourselves. I must 
also remark, in regard to the proposed theory of the origin of 
the massive rocks, that it must always be kept in mind that it 
by no means pretends to be without exception available; — to 
which of these rocks it is to he applied is a problem which re- 
mains yet to be more exactly determined. When we were con- 
Bidering ihe crystaUine masses occurring in Vesuvius, which, so 
far as we are informed by descriptions, have completely the 
forms of our greenstone veins, we did not doubt of their having 
resulted from erupted lava ; we considered it further as ex- 
tremely probable that a number of masses having other forms 
likewise came from the interior in a melted condition, and by 
slow consolidation and great pressure assumed even a granite- 
like nature. Thus far we have granted, and thus far we shall 
concede to volcanism all its just rights; and the views now de- 
veloped only claim to be placed at the side of the other theory. 
More extended investigation will perhaps shew that, instead of 
being opposed to the volcanic system, these views, on the con- 
trary, approach to a union with it. If metamorphoses take 
place, in general, in the way we have imagined, there is then 
no ground for assuming that merely original Neptunian, and 
not also volcanic rocks, were subjected to them, fiut a more 
intimate union of ideas of the pyrogenetic formation of the 
masdve rocks, and ideas of their production by metamorphoses, 
may be imagined ; so that both opinions may possibly be in- 
cluded under one and the same higjier conception. One has 
merely to examine a little more attentively what takes place 
when a liquid mass becomes solidified,— for example, when it 
becomes granite. If we attempt lo lake the subject into consi- 
deration in somewhat more than a superficial manner, we shall 
find ourselves obliged to go into ideas not disagreeing with that 
theory to which our previous examinations have led us ; and 
processes of tranaition of amorphous and homogeneous mosses, 
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inlo masses that have becume crystalline and heterogeneous, 
perhaps involve the same principles. Whether the masses i 
compact, or pastv, or quite liquid, it is probably not too daring 
to hazard the conjecture, that the essential distinction in the 
processes will he found to consist entirely in the time required 
for the development of crystalline individuals. But respecting 
all this it is necessary to wait for the further progress of inves- 
tigation. At present my object is to protest against the de- 
mand that our theory shall explain every thing, and aguitst 
the notion that, if it should not account for the phenomena of 
greenstone veins, therefore it should be rejected in reference to 
all the other massive rocks. 

It is, besides, by no means my opinion, that the veins which 
I have termed independent, those namely consisting of aphanite 
and greenstone, cannot really be regarded as metamorphic rocks 
in the same manner 4s granite, the great jjorphyry formation, 
and the eurite porphyry occurring in the form of beds. If it 
is true that the veins brandling out from the great masses, owe 
their origin to the same changes which ))roditced these masses 
themselves, then tlie independent veins may have been formed 
in the same manner ; besides, the rocks belonging to the latter 
haveperfect analogues in other^asses occurring more or less in 
the form of beds. But direct proofs are not wanting of the 
formation of these veins by metamorphosis ; at least I do not 
see how we are otlierwise to explain a whole multitude of facts, 
which I have described in the work already mentioned, and 
that is about to be published ;' but, for the present, I must 
content myself with thus referring to thete facts, as the descrip- 
tions connected with them would leail to the consideration cX 
phenomena which are partly of an extremely complicated na- 
ture. In the mean time, I must confess that, as the study of 
every thing relating to this subject is but newly commenced, 
we are not yet in possession of results with which we are to be 
satisfied. I do not, therefore, wish to attack any one's opiiiioti 
regarding these veins ; but I would remark that we ought to 



* The author here alludes to liis " Gucu Noriregica," which has been 
published siiicg the appearance of (he present memoir, and of which a short 
McouDt will \» foand ia our lost Number, p. 31a.— Edit. 
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adhere to a theory whit-h seems to be the only one applicable 
to at least the largest number, and the most important of the 
facts which I have now adduced. 

We have still to consider the alterations in the stratified 
rocks where these come in contact with other rocks, — namely, 
Vith the abnormal rocks ; and to direct our attention to the 
peculiar minerals which present themselves either at or near 
the contact of the various masses which touch one another. 
This study of both kinds of phenomena is that which leads 
most directly to a knowledge of the forming and transforming 
processes going on in solid i-otl:s, without the aid of an extra- 
ordinary degree of heat. That sncli processes have been espe- 
cially active where heterogeneous masses met together, is to be 
t^served at innumerable points in new and old formations; 
and among these, there are fre<]ucntly places where it is im- 
possible to maintain that volcanic heat could have operated in 
producing the phenomena in question. The i-elations present- 
ed by these phenomena in the Christiania district, are of ex- 
treme interest and importance ; they point to a much more 
complicated play of forces than the mere action of a melted 
mass on the bounding rock could have effected or produced. 
These phenomena sometimes present themselves, and are some- 
times absent, near the masRive mountain-rocks; sometimes also 
they present themselves at the points of contact of stratified 
Tocla alone. The examples of the last mentioned appearance 
presented by our district ought not to be passed over, although 
ihey only contribute indirectly to the explanation of the real 
subject of our investigation. Where transition-strata cover 
the primary surface, which, m already mentioned, consist of 
btratified rocks, there is constantly an extraordinary tjuantity of 
silica present, and metallic developments are observed at many 
points of contact. Hy this unusual quantity of silica, are pro- 
duced the number of quartzose masses which lie at the boun- 
dary of the primary class, and with which the eu rite-porphyry 
scries begins ; and to the same cause is undoubtedly to be at- 
tributed the frequent occurrence of certain quartz druses in the 
upper crust of the primary rocks, where the latter have been 
covered by transition- deposits. Of ores, we met with accumu-' 
lations of magnetic iron-ore and copper- pyrites, which lie espe- 
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i-ially in the priniary outer cnist ; but above all, iron-pytites, 
which is distributed through the whole lower part of the trau> 
silion series; it is on this account that alum-date occurs here, 
instead of the usual clay-slate, inasmuch as the alum-slate is 
nothing eW than a mere modi fi cat ion of ihe ordinary strata 
produced by costact with the primary rocks, and which has 
been indirectly or directly impregnated with iron-pyrites (and 
potash ?) by means of this contact,* 

The actions which produced alterations in the strata in con- 
tact with the boundary of the granite masses, and the forma- 
lion of the new mineral products occurring there, arc of them- 
selves of subordinate importance,+ compared with the remilts 
of the alterations aitd formations which we have last mentioned ; 
but nevertheless, the contact phenomena of the granite boun- 
daries are the moat self-evident. The conversion of fine U- 
mellar soft elay-slate into a coarse lamellar siliceous slate, and 
that wonderful passage of limestone into a more or less per- 
fectly white crystalline murble, are remarkable phenomena; 
but the extension of such actions to the distance of more than 
an English mile (l-6th of a Norwegian mile), from the granite 
boundary, is in the highest degree striking ; so also is the occur* 
rence at the same boundary of numerous masses of ore, of gar- 
net, and other remarkable minerals. The gilicifi cation, and the 
tendency to crystallize, which are in general observable at these 
boundaries, shew that the actions here were so far perfectly 
analogous to that by which granite itself was formed ; but the 
enbsCances aclually formed at the contact, viz. ores, seem to n^ 
quire the application of the idea that the new materials have been 
brought from a distance to certain points, where we find them 
collected, — a process that njay still be g<>ing on, as the forma- 
tion of these mineral masses seems so certainly to be dependrot 
on the contact of rocks of a different nature, and whose contact 
moreover is permanent. 

It is a remarkable fact, and one which has not yet been nar- 
rated, that the usual changes of transition-strata at their boun- 
dary with granite, have not taken place where the primary 
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rock was near enough to cause the occurrence of alum-sIatc ; 
and the latter is never found pussing into hard slate, althou^ 
quite near the granite. But there we find chiastolite, a re- 
markable proof that the strong tendency to crystallisation 
nevertheless existed also at those places. We remarked of 
eurite-porphyry, which, for reasons now clear, occurs chiefly in 
alum-sIate, that it has not the power of producing any altera- 
tion on that rock at the junction; thus affording a sign of it 
power acting against these metamorphoscB, whether that power 
be in the condition of the alum-slate itself, or in the causes of 
the formation of the alum-slate (contact with the primary se- 
ries). 

That otherwise, the porphyries in general do not produce 
these remarkable contact phenomena at the granite or at the 
primary boundaries, is a fact which deserves to be again men- 
ticHied. Melted masses, whether they afterwards Iwcouie har- 
dened into a porphyry or a granite, must, by their heat, have 
produced nearly the same actions. But if we assume that these 
fonnadons of minerals, and changes at junctions are results of 
ftctioos that required much more special conditions, we are no 
longer surprised to see them sometimes only weak, and at 
others entirely awanting in masses, where, according to the 
volcanic interpretation, tliey ought to have been developed in 
the highest degree. 

But, for the present, we must be satisfied with giving the 
Above details. Whoever, in reference to our very remarkable 

I tnrHJtion district, may wish to test more exactly the views now 
^ven, by meaos of a larger collection of facts than I have here 
iticed, will find sufficient data regarding highly instructive | 

1 the work to which I have more than once referred. 
Before proceeding, in the next place, to pass on to the con- 
leration of the massive formations of other countries, which 1 

I ought to be placed alongside of those occurring with the fo9- J 
fliliferous transition series of Norway, I would add, from my | 
still unpublished work, one general reflection in regard to the j 
<^ief idea in the proposed tlieory, — the idea, namely, that cry«- I 
tals, and even wiiole aggregates of these chemically and mor- 
phologically most perfectly formed inorganic natural bodies, 
can proceed from an indeterminately compound, formless, i 
t2 
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teriol, by means of slowly operating actions in the solid masaes : 
my observation on this point is the following, — that it would 
be a much more beautiful result of such investigations, if we 
could believe that even llic mass of the earth is at all times iii 
a condition to advance onwards to a state of greater perfection, 
and that individual development from the ehnotic may likewise 
proceed gradually, instead of our regarding the body of th« 
earth as a cadaver in which all processes merely lend to a re- 
trograde movement, to chemical decomposition and mechanital 



Observations on the ViriUscence, Femmescenee, and Refuvenes- 
Ecnce t^ Animals. By Dr Mf.hi.iss.* 

In animal bodies there are three distinct [>eriods or epocbs, — 
viz, of formation, of growth, and of decay. The less perfect 
animals cease to exist as soon ns they have attained their full 
growth, and become capable of propagating their species: the 
act which marks the perfection of their development is but the 
prelude to their destruction. In the higher animals, however. 
a longer or shorter period elapses after they are no longer ca- 
pable of procreating their species ; a period of gradual decay 
and progressive exhaustion of all the powers of life. This pe- 
riod is longer in man than in any other animal, and presents 
some phenomena which are well deserving of attention. 

Dr Mehliss of I.icbenwerda, in his curious work,-f- hxs 
chosen two nf these as the subjects of discussion : the as- 
sumption of the cliaracters of the male by aged fonjales, and 
the reappearance of tlie characteristics of youth in the aged 
of botii sexes ; to the former he gives the name of Virilcacence, 
to the latter that of flyufCTJMMnrc. He might likewise have 
added another new term, indicative <)f the appearance of some 

■ Dritisli anil Foreign Medical Ileview, N'o. si. for July 1836. 

t Ueber Vii-ilesconz und Itejavcnoscenz tbierischor Kirrprr. Eiu Ucilrsfc 
3L\\r Lelire vim der rcgebvidrigeii MiftamorphoM! orgnnisclieii Korjier. Von 
DrCwlWilhelraMeliliHs, praklisdipn Ai'Ue,&.e. iu LipLpQwerdu.— Leipaig, 
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of the virile characters in the female, as he has noticed this ch-- 
cumstance in his b(»k : and he might have named this condi- 
tion Fcminescnice, from the same analogy on which the other 
terms are framed. 

On the subject of Virilescence, the author quotes the autho- 
rity of Hippocrates and Aristotle, and traces tha origin of the 
fables of the middle ages concerning a " inuiatio sexus" to the 
facts which they have related, and to the mythological sayings 
of the Grecian poeta : yet such a change was not entirely with- 
out support from ascertained facts : old women had been seen 
ivilh beards, and their voices had assumed the manly character ; 
persons who had been educated as females had been seen to 
assume all the attributes of men ; and others, who as women 
had remained barren in marriage, became the fathers of chi!- 
ilren. Such instances as these, which a careful inquiry would 
have robbed of all their value as facts, were strengthened by 
the opinion of Galen that the parts of generation are the same 
in both sexes, and vary only in ))03ition, the same parts being 
situated exlemnlly in men which are placed inwardly in fe- 
males : by that of Aristotle, that a woman is merely an imper- 
fect man ; and by the scliolastic dogma, that Nature, under all 
circumstances, aims at perfection. Euscbius Nieremberg and 
Ulysses Aldrovandus had done their best to confirm these er- 
rors, by tales of exotic animals in which this conversion of sexes 
was a natural characteristic : and the doctrine was not entirely 
abandoned, even by anatomists, before the end of the sixteenth 
century. The seventeenth century, however, saw the error 
completely dispelled : and since tiien the whole subject of mu- 
tation of sex, instead of being a tissue of fables, has become an 
interesting branch of natural history. 

V'trikuceuce. — Those appearances which our author includes 
under the general name of virilescence, occur in females in 
whom one or more of the peculiar characteristics of their own 
fex have passed away, and consist in the assmnption of some 
peculiar qualities of the male. The assumed characters differ 
in different cases, but agree in hearing a close resemblance to 
some part of the male frame, other than the organs of genera- 
tion themselves, Virilescence. therefore, can take place only 
ID those animals which continue to live some time after the 
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power of generation has been lust, and in which the sexual dif- 
ferences are eiifficienlly strongly marked, not merely in the or- 
gans of generation themselves, hut in other parts of the frame. 
ConsequciiEly, it cannot occur in vegetables ; for the difference 
of sex is here only marked in the scsual organs themselves. 
Eoh, indeed, has compared the regular metamorphoees of the 
organs of generation of plants into other parts (as, for instaoce, 
of styles into stamens, and the occurreuce of male blossoms oo 
the female planU of the class Di«-cia). with the appearance of 
virilescence ill aiiinmls : but these deviations from the normal 
condition are original, and do not admit of comparison with the 
animal phenomena, whicli distinctly require the complete de- 
velopment of the sexual character at a former period of life. 
This condition is fulfilled only in the more perfect animals — 
in birds, in die mammalia, and in'man. In insects, the sexual 
difference is sufficiently clearly mailed in the external ccMifbr- 
mation of their bodies ; but their life, closing with the process 
of generation, is too short to exhibit the phenomena of viriks- 
cence. In some of the Crustacea, in fish, and in amphibis, 
observation will probably yet detect the existence of these 
changes. In all animals, however, and under all circumstaDces. 
virilescence is extremely rare. 

In birds, the chief distinction between the sexes, after the 
differences betii'eeii ihc parts of generation, consists in tlie plu- 
mage, which is more developed, and possesses more lively and. 
varied colours, in the male than in the female. The size of tbe 
body, the character of the voice, and the occurrence of spurs 
on the feet, establish other, but leas striking, distinctive marks. 
In each of these particulars, the female bird may simulate the 
outward appearance of the mule, and to such an extent that a 
careful observation shall scarcely distinguish the sexes. Our 
author collects abundant proof of this fact from undoubted 
authorities : of these, the greater part occurred in the douae»- 
tic fowl and common pheasant ; others in other species of phea- 
sant, in the turkey, peacock, and common duck. The pw- 
tridge, waod-pigeon, starhng, bustard, chaffinch, and four or 
five other birds, have been observed to assume the same pec4i- 
iioiities. The change of plumage was the most remarkable, us 
well as by far the most frequent, pbenomenon ; the alteration 
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of the voice was nearly as common ; ihe growth of spurs, combs, I 

Sec. is reported in more than one case. These changes )>egaii J 
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after the bird had ceased to lay eggs, and became more marked 
as it grew older, In some instances the transform at ion was so 
complete, that not only was it difficult to make a diKtinction 
between the renl and the assumed sex, but the difficulty was 
scarcely less for birds of the same species; especially as the de- 
ception was increased by the masculine behaviour of the trans- 
formed birds. In a few cases, eggs were detected in the ovary ; 
and, in a large proportion of instances, the parts of generation 
were found partially or entirely wasted away. 

In mammalia, the signs of Tirilcscenee are neither of so fre- 
quent occurrence nor so strongly marked as in birds; attd 
hitherto they have been seen only in the stag and roe. The 
male of these animals, as is well known, is distinguished by 
horns, of which there is no trace in the female. Tliese parts 
make tlieir first appearance with the 6rst complete development 
of the organs of generation ; fall olf annually, at the conclusion 
of one rutting season ; and are again reproduced, in a more 
perfect form, at the beginning of the next. Virilescence con- 
sists chiefly in the growth of these parts in the female : it shews 
itself, however, occasionally in other parts j for instance, in the 
hair. More than one of these changes have been seen in the 
same animal. In some instances both horns were produced ; 
in others only one, and that usually on the right side. Two in- 
stances only are adduced in which the phenomena of virilescence 
showed themselves in the hair of the animal. In one case, the 
hair of the head, neck, and abdomen, the shape of the ears and 
extremities, and the odour of the animal, gave it the closest 
possible resemblance to the male, and it followed the other fe- 
males as if urged by sexual desire. Valniout de Bomare baa 
described an animal which had one horn on the left side, and 
organs of generation closely resembling those of the male ; the 
tvaries hung down like testicles, the clitoris was elongated, and 
the vagina contracted. In three instances, the animals were tn 
calf. The case quoted from Valmont de Bomare is the only 
one in which the parts of generation underwent those changes 
which take place so frequently in birds. The statement that 
horns have made their appearance on the heads of animalit 
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which do not usually bear them, — as, for instance, the hare,— 
is justly treated as a fable ; and the growth of horny excres- 
cences on the skin of men and animals, is shewn to have no 
connexion with the phenomena of virilescence. The change of 
the colour of the skin, too, whicJi is observed to take place in 
old animals of both sexes, is shewn not to be allied to viriles- 



In the human species, the phenomena of virilescence connst 
in the growth of hair, partly on the face, in ihe form of a beard, 
and partly in other situations, where, in ordinary c ire urn stances, 
it does not exist to any entent, even in men ; and in a strength^ 
ening of the tone of the voice, so as to resemble that of the 
male. The facts which are quoted by our author are not very 
numerous, amounting only to eight detailed cases, and a few 
references to others. With the exception of the case of extir> 
pation of the ovaries, related by Pott, the phenomena of virile*, 
cence are referrible to suppression of the menstrual discharge, 
occurring as well at an early period of life as in more advanced 



age. 



The growth of hairs on the upper lip m young persons, 
a short time before the appearance of the menstrual discharge, 
is regarded by the author as an event of not unfrequent oc- 
currence. 

The following general conclusions are drawn by Mehliss 
from the facts adduced by him : 

1. The changes which take place in animal bodies during 
virilescence are either organic or dynamic- To the latter be- 
long the changes of the voice and of the sexual characters. 
The former are of two kinds : in some cases a degeneration of 
structure occurs, as the gi'adual wasting away of the sexual 
organs ; in other instances there is an actual development of 
parts which, in the natural state, exist only in males. The 
new growths which thus take place, either already existed in a 
rudimentary form, and are merely more fully developed (for 
example, the comb in the common fowl, hair in women, crista 
pectoralis in the turkey) ; or they already existed in the female 
under a different form, and merely undergo a change (for in- 
stance, the feathers of birds) ; or, lastly, they were originally 
absent, and must be considered as entirely new formations (as 
horns in the hind, spurs in the common fowl). 
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fi. The changes take place gradually, obey the laws to which 
the development of the luime parts in the male is subject, and 
follow the same order. 

8. In all the individuals which have exhibited the pheno- 
mena of virilescence, the characters of their own sex were al- 
ready fully developed ; the greater number, too, had been fruit- 
ful; and it is only in some individuals of the human species 
that the power of reproduction has been wanting. 

4. The appearance of virilescence was, in all cases, attended 
either by an entire loss, or a remarkable diminution of the 
power of reproduction; and, as the virilescence increased, the 
power of reproduction diminished, at length entirely disappear- 
ed, and never returned. 

5. On the other hand, virilescence seems to have commenced, 
in most instances, before the usual period of the disappearance 
of the sexual fimctions ; so that it did not begin with the com- 
mencement of old age, but a longer or shorter time befor 
In men, and in the mammalia, it occurs proportion ably earlier 
than in birds. 

6. All the individuals in whom virilescence has been ob- 
served, have been placed under favourable circumstances. 
They all appear to have been remarkably robust, powerful, 
and healthy, and to have reached a good old age. 

7. In no case was the health of the individual impaired by 
virilescence ; nor was the occurrence of the phenomena accom- 
panied by feelings or symptoms of sickness. 

Fcminescence. — After closing his account of Virilescence, the 
author polices more briefly the reverse condition, or the i 
sumption of some of the male characters hy the female, which 
we might term Fcminescence. The two principal circumstances 
noticed under this head are, the appearance of the catamenia, 
or, at least, of a sanguineous discharge in the male ; and the 
secretion of milk by the male breast. Our author quotes the 
authority of the ancients for the occurrence of the lirst-named 
phenomenon; but not a single credible instance, as might be 
believed, is adduced. The most curious statement under this 
head is the assertion by certain authors that the catamenial 
lustration from the penis was inflicted on the Jews as a divir 
punishment ! On tlie other hand, the secretion of milk in the 
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breast of maleR is a fact sufficiently attested, both by ancient 
and modern writers. Here, also, credulity has added her le- 
gends. In the sixteenth century, some missionaries in Brazil 
asserted that there was a whole Indian nation whose womni 
had small and withered breasts, and whose children owed their 
nourishment entirely lo the males I It is, however, true, that 
one of the best authenticated instances of this fact occurred in 
a South American, and is related by Humboldt. Franciaco 
Lozano, aged thirly-t«o, a peasant of a small \illage in Cu- 
inana, nourished his child with his own milk. His wife, im- 
mediately after her delivery, fell sick ; and Lozano, in the hope 
of quieting the child, applied it to bis breast. A secretion of 
milk took place, which gradually increased until it aflbrded 
sufficient nourishment for the infant. Humtioldt and Bonpland 
were assured by eye-witnesses, thai during five months tlic 
child took no other nourishment whatever. Humboldt saw 
both the father and son ; and slates that the breasts of the for- 
mer closely resembled those of a femjde. We may add the 
following very similar fact, on the authoritv of one of our nKWt 
enterprising travellers. A young Chipewyau lost his wife in 
her first pregnancy : he applied the infant to his breast, to still 
its cries ; and " the force of the powerful passion by whidt be 
was actuated, produced the same effect in his case as it baa 
done in some others which are recorded : a flow of milk actual- 
ly took place from his breast." " Our informant, Mr Wenxel, 
added that he hud often seen this Indian in his old age, and 
that his left breast even then retained the unusual size it had 
acquired in his occupation of nurse."* Some remarkable ex- 
amples also are given of male animals who bad given suck 
either to the young of tlieir own or of other species, or hod fur- 
nished milk to man. The occurrence of this abnormal secre- 
tion was in no cane accompanied by a change in the functions 
or structure of the parts of generation. 

We cannot follow our author in his examination of the some- 
what analogous, but really very different, subject of Herma- 
phrvdism ; neither can we give his discussion on the causes of 
the singular change to Virilescenre. We give the concluaiiM 
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to which he arrives in Iiis owii words. " Virilesccnce," says 
Dr Mehliss, " like many other degenerations to which or- 
ganic bodies are liable, is a means of compensating a dispro- 
portion which exists in the organism between the energy of 
the vegetative life of the whole body and that of individual 
organs." 

Uejvvenetcencf. — The idea of the assumption by aged per- 
sons of the characters of youth was familiar to the anciertts, 
and probably formed the groundwork of the fable of Medea 
and vEson. Plitiy and his successors have related instances of 
the kind, and modern writers have added to our stock of facts. 
No one, however, we believe, before Dr Mehliss, has attempted 
to collect the scattered cases to ascertain their credibility, and 
thus to make the whole subject a branch of physiology. He 
arranges the phenomena of rejuvenescence under five distinct 
heads; — 1. The secretion of milk by aged females. 2. The 
return of the menstrual discharge. S. The cutting of teeth in 
old age. 4. The growth of hair similar in colour to that of 
the young. 5. The sharpening of the intellect, and restoration 
(rf the vivacity of youth to the <Ad. 

It would occupy too much space were we to notice, however 
briefly, the various facts which are here detailed : and we must 
refer our readers to the original work. The subjoined table 
shews, at one view, the number and nature of the principal 
fiirts. 
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It is stated by Dr Mehliss to be a necessary condiUou for 
the appearance of the pheDomeoa of rejuvenescence, that thtfie 
exists complete energy and integrity of vegetative life «t tlie 



S80 Mr Wilson's Description nfan fmprovemmi on 
period oF decrepitude. It is also Bhewn that the mode in which 
this energy shews itself depends upon local causes. The se- 
cretion of milk, the return of the menses, and the growth, of 
the teeth, may in most cases be attributed to an irritation ap- 
plied to the parts concerned. In some instances, these changes 
are accompanied by symptoms of constitutional irritation, and 
fatal results have followed in more than one case ; a fact which 
connects the physiology of the subject with practical medicine. 
Dr Mehliss's book is, on the whole, interesting; and con- 
tains many curious details, and some important physiological 
views. 



Dctcrlptton nf an fmprorement in the Common Vice, and Vice- 
Chuck, whereby the action qftite Screie i» made perfect. • By 
Mr HoBi^RT Wii.siiN, Engineer, Paul's Work, Edinburgh. 
Coram unicii ted by the Society for the Encouragement of 
the Useful Arts in Scotland.f 

In the common vice-chuck and hand-vice, the screw is fixed 
to one of the arms, and the nut which works on it revolves; 
and as the arms arc jointed, it follows that to render the appli- 



■ Read before the SocJely for the Encouragement of the Usefjl Aita In 
Scotland, 13lh Feb. 1U37 : and oblaincd the Society's Silver Meikl. value 
Fire Sovereigns, Gth December 1837. 

f Report eif tht CommiUee qf the Soaeig oj ArU far Seolland on Mr fFUtoa'l /m- 
proFrmeal on the CotniBim t'iai and Viee-Chuet. 

The great and acknowleilged delect of nil vices which turn on centm ii^ 
that the screw cannot acL Cairlj at all distaoces. This defect la found kIm in 
Bliring-compasaes and callijiers. 

The very simple and efficient plan adopted by Mr Wilson ia to give to Uie 
moveable arm such a form as may cauae the nut to bear upon its diameter, to 
whatever distance the cheeks of the vice may be opened ; in this way pre- 
ventiD([ entirely every undue strain upon Ihe screiv. 
* Your Committee have great pleasure In reporting, that the curve given by 
Jir Wibon completely producea the required effect ! and that there is thie 
larther advantage in the method, that it can be applied even to vice* that 
are already constnicled, — a piece of atcel of the requisite form has only to be 
placed between the waiher of the nut and ila prcaent bearing. 
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cation of the nut alike for all distances to which the cheeks may 
be opened, the screw must be bent, or some other contrivance 
must be had. 

When the screw is bent, the separation bttween the threads 
on the convex side is greater than that on the concave side of 
the screw, — so that no nut can passably revolve upon sucii a 
st^rew, and apply properly to the threads at the same time. 
The line of the straiji is the straight line which joins the two 
ends of the bent screw, and thus there is a tendency to straighten 
the screw or change its form. In every point of view the beut 
screw is bad. 

In the bench-vice, again, the screw revolves in the nut. The 
nul-box is generally long, so that the screw cannot be formed 
in a curve ; hence, to allow for the angular motion, the nut 
must be suffered to tvork loosely on one arm, wbile the shoulders 



There i) iil»a this Turthcr advantage, that a turn of the screw produces 
olii-avs the Mine angular motion in the arms; a circumstance whiih ii potni- 
liarlj recommendatory in jointed compasses and callipers- 
Considering the frequent and essential applii'alion of vices to the uselul 
arLs, vour Committee must eorncsll]' recommend the form proposed by Mr 
Wilson tu the notice and adoption of the members of the Society. Tbey beg 
also to recommend, that a notice of this improvement tbuuld have a promi- 
nent place in the Society's Transactions, in order to its nduption it) the lnanu> 
factories of the !>outIi. A very slight deviation from the cuLiimon farnu of 
the tables and beocli-vices will, n-ilhout the slij^bleal adililiuual cost, give 
them prodigious advantagss. 

The case where the screw is firmly fixed in one arm of tlie vice, is com< 
pletely solved by Mr Wilson ; hut that in which the screw is joioted on the 
liied arm, dues nut seem so satisfjctorily made out. The inveslittntion of tile 
true curve with that arratijfem eat would be rather intricate ; and it Is n ques- 
tion IF, seeing the perfect action of the fixed screw or ecrew-bax, it be worth 
while to joint it. 

In the case, again, of spring-callipers and comjiaascs, a peculiar curve is 
needed ; the form of which depends on the form and tlcxiire of the spring. 
The investigation of this form is beyond the power of the present nielfaodx 
of analysis, as it necessarily require; the subsidiary invcsiigotion inlo the 
form of the spring itsetl^ an investigation wliich has not as yel been iiccom- 
pushed. Still the principle of Mr Wilson's contrivance isapplitablu tn Ibesc 
cases ( and the forms can be discovered with sufficient nearness tor practical 
purposes. 

EoiiiatiBoB, 2lii June 1637- 
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ui the nut and screw cannot bear always id the same way on 
either side. Thus the strain, instead of being transfeirwl 
along the axis of tlie screw, is sometimes transferred from the 
upper, sometimes from the under edges of the bearings, and, 
but rarely, from face to face. 

In both the bench and hand-vice, then, the flexibility of tbe 
screw allows the oblique pressure to bend il, and the articles 
are held in the vice by this elasticity ; and ttiis is one reason, 
that although the cheeks of the vice have met upon a hard ob- 
ject, as a piece of iron, the screw can be turned considerably 
farther. 

But the elastic tM' insecure holding is not the only fault of 
the common vice, — the parts obliquely strained wear out very 
Mion ! 

To remedy these evils in tbe chuck and hand- 
vice, I fix a straight screw ou one of the arms 
as finnly as posMble, and work it by means of a 
nut accurately fitted ; or in the table or bench- 
vice, I fix the box, instead of the screw, to the 
stationary ana, and work it by means of a 
straight screw, — or allow the nut to be loose, as at present, which 
gives it tbe same advantages as the screw. 

The next thing is lo cause the nut, or shoulder of the screw, 
to work square upon its bearings, so as to transmit the pres- 
sure directly along the axis of the screw. This 1 accomplish 
by making an elongated hole in the moveable arm for the 
screw to pass through, and by forming the sides of that hole to 
a particular curve. The nature of the curve is this : — in any 
position of the vice, if the plane where the axis of the screw 
cut the curve be noticed, a plane touching the curved sur&ce 
must be perpendicular to the axis of the screw ; by this means, 
a^ will be seen on inspecting the instrument, tbe screw and 
nut alwayB act directly, giving a full, steady, and dead pres- 
sure to the article grasped, — while all the parts are saved trom 
undue wearing. The peculiar form of the curve gives it other 
advantages, especially it increases the strength. 
Eduihvbgh, 13/S^oniiarji 1837. 
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On iiie Lunar Mountains Tycho, Pkttt, Snusmre ; and ait the 
Geology of the Moon. By "Wii-liam Bj^ek ami J. H. 
Madlee of Berlin." 



1. Topography qf tlie Sxirfave of the Moon. — The lunar to- 
pography of Messrs Beer an<l Mactler occupies 213 quarto 
pages, and is divided into four sections, corresponding to the 
four sheets of their map, or to the four quadrants of the circu- 
lar surface of the moon which is visible from the earth, The 
authors give succes^vely, in each section, detailed descriptions 
of the seas, and of the different regions which correspond to 
them, also of the mountains, cavities, and all the other ap- 
pearances which they present. Hence, it will readily be under- 
stood, that it is quite impossible to present any thing like an 
analysis, properly so called. We shall, therefore, cotifine our- 
selves, in presenting an idea of the method pursued by our 
authors, to the selection of one of their descriprions, viz. to that 
of the large spot Tycho, and of its environs, which will be 
found at the commencement of their third section, wliich re- 
lates to the south-east quadrant of the moon. And even in 
this, we must omit certain less important details, and some 
which have already been alluded to. 

Tyrlio, so named b^ Iticcinli, and nhii?h HoreliuB hod designml Mom 
Smai imd TJarntm Z!n, \a an lUinnlnr mountain, which is vigiblf' Id tbc 
naked eye during fiill moon ; whilst, at the epoch of iW changes, it cannot 
ceMainly be distinguished except bj means of e. j^oud glass, and with a 
thorough knowledge of Its Jireeise poHition. It is situated, Bcconling to oar 
nine lacosuremenU, in 42° &2' 19" of the moon's eoutUern latitude, and in 
11" 62' 25" eastern longitude ; it is 11} Gurauuit miles in diameter (about 
21) leagues of S6 to a degree); it is of a round form, and in completely 
sumnuided by a uamtw rampart of a uniform kei);ht, very tike a white 
wall. Onr measurements give to itx CHslem edge an elevation of 8fl7<l 
(oises above the interior anrface, and a height of 1061 loistw above the 




* Wc agnin avail nanelveii of the nhlc abstract of [he liilioura oF Beer and 
XHditt, ptepaied bjr M. Gautier of Geneva, foi the Dibliothcnue Univenellc,— 

■f- Wg must again remind our readen, that the mile* in thia article are Gtrman 
mile*, each being equal to about 4.6 Engliih. The mcaiurements of hei^Ia 
are given in Uiittf a laue bnug equal to 6.39 Eogliih feel, or, for general por- 
a &thom. 



28i Lunar Mountains Tycho, Pictet, and Sansture. 

rtnitB lyiog in front of it ; they also supply on elevation of 7B0 toUe* tar 
Ibe central monolain, and 2fl0a toises for the pustero wall. The ccnlnl 
inountuin, then, Rhoiildl*neorly of the sniue level with the tcrraci's. ThoBft 

races sarroiind, in a siTies of from tliree to five ranges, the internal fbol 
of the zone, always leaving ii ransiderahle portion of the plun free ; and ill 
which, besides the centml mountain, some kills may bIhd be oliscrved. An, 
however, it is only two duys tiilcr the rising of the snn, that the plain ia 
it &ee from shadow that this can bo distinguished from the base of tbo 
centnl mountain, and as at this epoch the lower hills have long beconio 
wholly invisible, it ia Tiol certain that the interior is quite so plane ns is 



All around Tycho arc to be seen hundreds of peaks, and ndges of monn- 
tains and craters, so that it is impossible to tiod the sintUleRt level KpaM>, 
and it requires a long serieft of the most careful observations to dclemtin* 
Baoceasivety all the details which are reiiuired in designing the map. In 
the midat of this kind of ehaos, which b so irregular in appearance, we 
uat<f observe tliat the eastern and south-eaatem crateTH, and the long range 

nountiuns at the west, whose direction is parallel to that of the raatgiii, 
form the princiiial traits of the picture. The mountain cluiin!! on the nertli 
are grouped together, without being [iiirallel to the mor^n of Tycho ; ami 
Ls quite impossible to disentangle the greater number of those to the 
MUth. At a distance of from four to nix inilefi, the large eratera and the 
ununlar mountains Ijegin to reappuur ; only a suukU proportion of them are 
quite circular, although all nf them approximate to this figure. Very ele- 
vated Koncs surround and traverse them, so as to interfere with every thing 
like regularity- 

At no great distance to the west of Tycho, we gee tiie aunitlor mountain 
Piekl, which is a very irregular hollow, of between 400 and 500 toiaes 
■lUTOunded by a zone, wliich is formed of ridges of mountains, high and 
low, and of enitera. The must considerable of these is situated at C, in 
south latitude 41' 33', and in east longitude 8°. Another annular itKNin- 

1, situated to the south, and to which Messrs Beer and Madler hare ^ren 
the name of Pltttt a, is smaller, but less irregular and more visible,and i* 

jr completely seen at full moon, its zone is considerably elevated to- 



" It may be curious to compare with these dimcueions of Tjcho, those of the 
spot Arislatchua (Mom rarphyHte!>, H.), bo rcmurknblc for its hiatrc. Ariatar- 
chus is nearly a circular mounmin of Ax German milea (ten leajtues] diameter, 
which has n central mountain in iu most brilliant painL Iti western edge is 
elevated 1176 toiscs above the cavity, and 414 tolKi above its external bans 
The eattem part of its tone connects AriEtnrchua with Herodotua, likewiso an 
annular mountain, and upwards of eiglit leaguei in diamelet ; it ia steeper, but 
not »o deep, and boa no centra! mountain. There is in the part of ila zonenenr 
AristarcliuB two summits, ■ and ^, elevated about 686 toisen above the cavity ; 
tbia laat ia very obacure, although it ia about 300 toiacs higher than that of Aris- 
tarcbua, which baa a brightiieH of 10° over its whole extent. The margint of 
Ariatarchua have a brightueaa of from ii" to 6*; the peak a of Hcrndotua has 7*< 
and A Bcarccly V. These two mountains are situated to the norlh-eoat of the 
the moit aombre portion of the ac«anua procellanm, and have 
[|y any connection vith other mountains or bright regions. 




^^^^TBaBr Mountains T/jcho, Pktet, and Sauisure^tSa 

wurda tlie aorth-wt'st ; at soiiio palnls it is iDti>iTU]iti.'d, but, ho fur aa cui 
be judged. It is witbout omttra. At full moon, live peaks con be discovored 
ill the lODs of Hctet, like brilliaut points, whicli arc scarcet j detached from 
the great luminous band which runs in tlitit direction. 

AltljDugb it iti difficult to take meosuremeut!! in those aitaations wber^ 
the limit of the light ia^'quite undetermined, yet wo have made some til- 
temptii of this kind, which we supply. 

Tycho A, westeru margin, has a height almie the bottom of the cavity 
of . . . . ■ . 83ST. 

Tycho D, western margin, . . , «I7 

Sirtet, sauth-westem margin, . . . 6U0 

Pictot ■, western margin, . . . Stfli 

From tliese ineuKurcmetits, it appears that lbi> most marked diETorences in 
elevation in the immediate neighbourhood of Tj'ctin reach to ubont one- 
t bird of those which esist betwuoa ita priucipul zoue tuid the bottom uf ili 
own cavity.* 

Simain is a gre«t auuular niaimtaui, which hod not previouHly been 
named, and which is Bitiiated somewhat to the west of Pictet : its form upon 
llie whole is regular ; it is six. German miliis in diameter, and is visible at 
full moon, because it is somewhat darker tlum the surroundiug region* 
Tlio tuminouB haad* which extend from Tycha to its eastern border are 
there interrupted, and then uontinue in the same direction as for «s its 
wtiStoni margin, irhiuh is the only example of this kind of appearance found 
iu an auDohxr mmintnin of such extent. lis interior, whose brightness 
is at 3% is flat, and exhibits only one feeble crater, placed excentricaUy. 
Its zona isbigbe^t at the points B and a : a terrace may be seeu iiere, which 
uppetirs to cease towards the wealem marpn. The most luminous of the 
craters which interrupt (he stone is marked by the letter B, and is situated 
in 43° 26' south latitude, and 3° 3 S* west longitude; four smatl summits 
crown the steep zone. The lumimjus lianda which are situated near th« 
edges of Sausaure have the same degree of brightness, with somewhat 
clearer phuses towards the sonth. On the exterior flank, towards H, a smtlll 
furrow or cleft (Rille) commences, running towards the north, which waa 
discovered on the 181h of lilfarch 1834. Two other somewhat analogous 
t-nlleya, which run south near y, hod previously been remarked on tho 29lli 
of March 1B33. Ou the west from the point f, proceeding towards the 
north, there exists a great mountainous ramiiicatton, parallel tu the western 
margin, and more elevated, which connects itsolf with the mountains of 
Orontius. Tho annular mountain we have deiiignatcd Sauaxiu-o ,1, ultuated 
to the west, in 43° 30' latitude, and 1° 14' longitude, is veiy regular, and in 
u <>omcwhat flat district. Bejond it, more to the south, is found the double 



• It will here lie remembe»eil, that for moM of the smaller heights, and 
conaidenibic number of the mountainB of the moon, Mesara Bacr and MKdler 
haie not taken actnnl meaiurementa, or actual!; caiciilateit the elcationa 
have limited themsclvci to a limple estimate of these heighti, the result of n 
viaual appreciation of the length of the shndowF, campnied with those of tba 
neiehbouring mountains, whose heights had heen nrciitately asceitained with 
all becoming cure. 
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cnMrC, wltose cavities aiv connected among tbemBelrrn ; still n 
art in tbe aeighlmiu-hood, and sompwhal further off U Ibe ci 
gnlar and rery disiinct fomi. We may atkj thst this regiun «: 
orstera, some of the diametem of nhicb do not appear to exceed half* >■?- 
ecod. Bad which ore notwithstanding upon the whole man visible than tlia 
intervening moantaiuB : these are seldom 300 feot high, and areclueflf di«- 
tinguished by the totaJ ahsenci' of more elevated mounlaiiu.* 

It cannot be doubted tliat Tycho is the ptnnt of departure of a eytUan of 
rays, which Dccupies'in its n-Uole extent at least a quarter uf the visible 
surface of the moon. ■ • ■ The iurndg are so ajiproximatcd towards 
the west, that theynniteln an alnio«teoDtinuedsitrfaceover the south-west 
qoaJrant, so that it is diHicult to perceive any di8erenc£ ; and the dazxling 
brightness in no alight d^r<!e increasea the difficulty of making inveatiga- 
tions respecliug this region, lliey are lost towards the margin. These 
bonds hecomo viiiible ua soun as the sun rises from 30° to 26° above the 
borixon, whether Tycho itself is ilUimiluted or not, and they disappear 
when the eun redesccnds from them to the same extent. A |»Hion of tha 
more Inminous, especially those which are situated upon a dork baaia, ara 
Btill for a long time viable, but none at the rising and setting of lh« son. 
At the xanie time some may be distinguished in tlio obficure port of Uie 
noon by the simple effect of the illumination from the earth. 

It is only during the fall moon tliut we <itn neti the radiated system oom. 
plet«ly, and it is li«stdistiugnitih(>dwJi en the latitude of the moon IN north wards. 
Bo soon as the shadows of the nniunlainH begin to uppeor in any region, the 
bknds disappear, and conversely. To such an extent is (his true, thai ao 
•ODtt as the system of bands appear, yon can no louger detect the sli^teM 
trace* nf the larger and highest annular mountains, or even mountSED- 
chains, irven when you are intimately ^miliar with their exact podtion. 
Btill, however, very feeble traces of some of them may lie diseovered, «ach 
M Sansanre, Piccotomini, and lindcnau, aa well as Mount AJtaj, and aotne 
other neighhtmring objects ; but for this first-rBlJ! inslrnmenta, and B rerr 
AvDnrahle state of the atmosphere are t^tuired. Thi're ure also soine 
nnall cmters (small in number, and generally not remarkable), which arc 



■ Though the mountain which is colled Delue is lomcwhat more iliitnnt from 
l^cho, to the south of Sauuuie, it msy he interesting to supply a shott descrip- 
tion. It ii aa annular mountain, of a circular form, with a diameter ornrC*r. 
•mm milei, cndoning a imBll central mountain. Its vestein Diargiu, which is 
tbs most elevated, does not exhibit a distinct peak, as does the e.istem, which 
ia broader withal. Tiro itill amallec annular nlounlBin^ which are clo&c together, 
d and H (the latter situated in 54> B' south latitude, and 2° 33' eaat loneitude), 
are symmetrically situated to the aouth and north, and the tatter has a centia) 
Siountain. The point *, situated in the nei)(hbourhood,iB the only surfiico which 
Hppeonohicareat the time of full moon, and consequently remains visible eteu 
thto, when its locality is well known ; the point « also remains visible Uk« « 
Aint ring of light : every thing else disappears. This regioo is to be found ne*r 
the first meridian of the moon, passing &am the centre to the poles. The cra- 
ter Deluc E is situated towards the soulh-eaat limit of this region, in 66" a)* lati- 
tada, and S' 31' longitude. The whole of this region exhibits few traco of past 
(ommotions, and nevertheleM presents a very considerable luminous bri^tncsi. 
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visible as Iuuiliioiib {igiiitd in llie ulterior iif Uie banits i Llio sl«L-[inc)iii of ihc 
Hlopp, loure ur Itua, lias nu inHucncc qd lliiii niiLttt'j ; oud thfic U iu fact do 
rrit£rio» at the viability of tbive ubjueU to be dibvuvered wben Uie latMm is 
attlieful).' 

About tbis pi-riod, tlio reatnl moiiutivin of Tyubo is a cleart; determined 
tuminous point, of 8° uT brigbtD»ss. Tbe wliole circtunfcr^uee exhiluts a 
low flat 1 11 part of the lower tvrruces wiili-h surround it iu two pbu^es near 
tbo e««teni sons are at b' of brigbtoess, anil tbe higher terraces are at 3* 
unly.t Tlie grand .principal zone, about baJf a, Gvrmiui inilo broad, \a at 
8°, and ttiia is tbr only nuc of tbia extent, to a ilisUuu^ of at letiat (il'ty miles, 
which abewB itself by its brightnesB ; and it Lb this oircumstance which con- 
fers on T^ho its very etrikiug appearance tloriug tlie full moon. 

A grey zone of 3* of brightness towards tbe outer liaae of the ioclosore, 
and somewhut more luminoas beyond, predoniiiuites aU round this gone, tu 
u distauce of ubout live Gernutu milas, and it ig tliis epacc like a dork 
iTown, wliicb neveliuB ou bis map denaminiited Detcrtim Xia. To ils 
W.SW., at the dislunce of two miles from its margin, a small liiiiiiuuiis 
point ia perceptible, whicli is probably llie point B; all the reat is a smooth 
surface. 

It is from this ^ey xane, as it becomes more liunbous, that tbi.>i'e ruc- 
cessively rixe the Imnds which have been mejitloued iilu>ve, some proceed' 
ing from it directly, as tliat whittb runs towards Bulliald, whilst the greater 
number at lirsl are confounded in a lumiuouB areola, whicb, iu some plaoasi 
extends to a breadth of twenEy German miles. As soon as the bands ap- 
{leor distinctly aepomted, we perceive between thcin, and even upon thotn, 
the liiniinoiia giointn in sniult numbers, of which we have alreaily spoken. 
The uu^otNty of the craters have a brightness of from 6° to T, and tbe 
bauds themsetveB from S° to 7'- 

In the north, toau extent of ux^Gcrinan miles, only four di«tiuct spola 
are to be found, and this not without much difficulty. Near one of then 
» whitish lumiiioas spot may lie Ibiiml, at 9° brightness, which appeam to 
proceed from the conrourtie of numerous hands. It is situatiHl, so fiir us wc 
have been able to judge, in quite a flat region, in 33° hit. and 3J° long. 
Tliis white spot is uolliing less ihuD the uiAitifAdltiikJ which was perceived by 
Catuiiii iu the year l<>7l, which he pruclnimed an u grunt discovery, and iu 
pbice of whicb he tsaw in ltI73 a new large spot. At the present day, 
an attentive observer may see a whitish cloud appeal' four days before 



at fall moan. 

-f- This singular ciicuuiitance, of the terraces being more olwcuru thai Ihi 
cavity, appears to have ted Hiine observers to the coocluaion, that the interioi 
of Tycho is convex. But internal surfaces, which are tiul; convex in annuhu 
mouDtaina, auch as Merseniua, Pelaiiua, and Hevelius, manifest Ihcir ^ape it 
quite a different way titan hy a greater deRree of brightnt!»-, aod it is always in 
possible to conclude directly the height of any point of Iheniooa from the inlcn 
eity of lis Iif bt. 
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full moon : he may witness it during tlic full, in nil its bri^'litness, and see 
bomc traces of it five days iiftenvards without h'AiVf^ able to discover spots 
of any otlior kind, for example auuuhir mountains. ISut if he examine this 
same region, when it is near the limit of the light, the state in which Cassini 
foiiiid it in 1073, he will then v(>ry clearly distinguish mountains of this 
kind, which will bi' tiftr to him if iie h:is examined the region only by a 
more direct illumination. We can readily jiercelve to how many errors of 
ii similar kind this change of :Ls]>e<*t may leiul ; and it is o^nng to analo- 
gous optical illusions, proceeding frjin diit\frences of illumination, or from 
variations in our atmosphere, t!iat Messrs WjLvr and Miidler attribute, 
among other causes, the physical changes which SciinK'ter has thought ho 
observed upon the surface of the moon. 

There is not a single one of the bands of Tyelio which, accordmg to onr 
obsor>'ations, shews the least elevation of level which is properly its own. 
It is thus that thesi* bands pivsent exactly the same intensity of light, whe- 
ther in the plain of StoeHer, which is uniform like a mirror, or on the an- 
nuhir mountain of the same name, which is 2090 toises in height. 

2. GcoHofjy of the Moon. — After having presented, in the foregoing quota- 
tions, a specimen, as it were, of the lunar topograpliy of ^lessrs Baer and 
Miidler, we may now mention the manner in which they endeavour to ac- 
count, in accordance with the known laws of physics, for the appearances 
which the surface of our satellite pres'.Mits. However hypothetical these 
ideas may be, yet they possess a tnie interest as procerding from ob8e^>•e^^* 
so accurate and judicious, and they are likely to suggest new researches. 
They offer them with all ]M)ssiblo imd most commendable reserve. We take 
tluMn from the concluding j)art of their treatise. 

The authors adopt the idea of Count Laplace concerning the formation of 
the celestial bodies of our svst<»m. Thev admit that the moon was ori«nn- 
allv in a state of heat and fluiditv anah)£fous to that in which everv tiling 
seems to i)rovf that tlie earth has been. They even sui)pose that the moon 
at iirst was in a gaseous state, and that it gradually passed into a solid con- 
dition, like the other planets and satellites, by a gnidual condensation and 
cooling. This cooling, they remark, must necessarily have taken placr 
sooner in the external parts than in the internal, and consequently a crtiM 
must have been formed when the interior was vet in a stato of jjas. Tho^ie 
portions of the mass wiiitli remained in this last condition in separating 
themselves from the molecules which were condensed, not being able to 
escape outwardly withont opposition, violent rujitures and eruptions {^n'i- 
bi'u'ht) were the consequence. 

We cannot assign a value to the time during which these reactions 
occurred, nor can we calculate their comparative force, or determine, '« 
/inoriy what must have been the result in each celestial body in particular. 
The power of contraction in the several masses, the elasticity of the gases, 
the relation of the spaces to the different epochs of formation, the tem]>era- 
tures, and, finally, the weight, might and must present differences so great, 
that one body might ex^ierience only a variety of fractures, another so many 
elevations, and a third, over a certain extent, might experience neither the 
one nor the other of these effects. At the same time it appears, that in a 
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small body die refHgerBtiou of llie siirfHcc should, in general, be more m- 
jiid, su that tbi! internal sjiaues wliicli remain free should, in proportion lu 
the agitating forces, be more eompreEsed thna in a lurgi-r body. 

It is p«rlmpB on this acroant tbat the cartli prescntSjin eODipaiiaun of the 
moon, BO few tmvos of these erupt ion a. The form of our globe generally ii 
not chiiracterined by tliom, but by up1icitviii;;s aud precipitations {httiHnyeit 
<iud nifdeTKbl'dje). Thesa last, aeniu, seom tu be entirely wonting in the 
moon. As to uphcavinge, tbey iippear,iit least in great port, to have given 
place in our eateUlte to complete eruptions, the result of which must have 
been the more enei^lif, since the space travelled over on the moon, na the 
result of e<iaAl eruptive forees, would be S^ times greater than upon the 
earth. These effects Iiove occurred neither at the same time, nor in the 
Kume cxteniol circunistunces. The annular mountains, which exhibit the 
radiated system, would appear to liave been the result of tlie most ancient 
renctions. The more recent Gncauntering a bonier subslflnce had less 
jtDwerfuI effects, and the dimensions of the crater might, lliercfore, sen- 
nilily tu he letui ; the eruption had Iwlh a more determinate tract, and 
ocenrred at a lower temperature. Uesides, all the eruptions wore not cjm- 
|iletely centricul ; tliere were some wliicli acted linearly under the surface, 
118 tlie compressed ran^s of annular iiiooiitaina and craters prove, and not 
less the furrows (riUtii),of whicha cousiderAble niimbtt are found upon the 
iniion, although, in general, tliey are perceived only with difficulty." 

It would appear that there haye also becu some subsidences («)n«tnr:iIii^N) 
at the stirface of the moon, nor could it well be othenvise after such great 
thanges. The round cavities without an aiiilular mountain, sacli as are 
found in the region of Gouricus, b« well na the gr^st trnnsvcrtc fissurea 
{■latrUsftr) near to Itheita, and in othei part« of the Eoutli-went quadrant, na' 
ulsu perhaps the volley of the Alp^ may lielong to form^tion^ of Iliis kind 
lit the surface of the moon, in which eruptions moy Imvu hud only on indi- 
rect effect. 

The origin of the central mountains is very easily cxjjlaiued when tbey 

m considered as siilweijuent formations. The surfMcc of tiie nman having 

I hero violently dislocated {tiafyt loeluri) at the places where the lirBt great 

eruptions occurred, they remained more liable to new ones ; and whon the 

endeavonrs at eruption were repeated, always sotiiewhat more feebly, the 



* According to lhilhypDthcBis,T}'cho would belong, in the oiiinion of Messrs Baer 
nil J MUdler, to one of tiie earlier formal ions, and its origin would reach to the 
time when the aurrnunilLng mountains t^'eat and auiall, hod as yet no cxiitcncc. 
From this opening, the authors add, as from a poial of general eruption, would 
escape from the interior of the moon, the claslic tluidi which had beeo separated 
since its formation, and which verc probably at a lery high teropniBlure. In thus 
acting under the aurflkcc tliey would change its internal structure, and by a pro- 
cess which we cannot now explain, they acquired this RLCuUy of reflecting light; 
whichopcration, if named viiTificalion oi oxiiialion, wc will not gainsny, proridod 
no ulterior conseiucncesare deduced iVom the nomenclature. Perhaps the an- 
nular mountains and the craters which we still find in the radiated system, were 
formed in some places at the tame epoch. Dut in the immediate ricinily of 
'i'yclio the effect was not the same, whether that the heni had pieviousty diml- 
liiahed, or that the immediate neighbourhood of the opening enfeebled the encr- 
gl vt the Sittion in some other way. 
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actual ruptures took place princiijully upou tlic point of least resistance, 
tluit is to say in the ceutre of the annular mouutuins, and in that spot tliej 
elevated a mountain, or formed a new crater, sometimes uplifting also the 
whole interior, in the form of a protubenince or a bladder. 

These eruptions, without doubt, present, in their i^eneral effects, some 
analogy with terrestrial volcanoes ; but this does not authorize us to give 
them tliis designation, and tlicreby tacitly or expressly to assign them the 
same particular constitution. We can form no distinct conception of an 
igneous eruption wliere an atmosphere and water are wanting. The moon 
really exhibits herself as a very peaceable companion of the earth, and to 
say the least, there is no observation which obliges us to admit the con- 
trary'. Igneous eruptions proi)erly so called, whicli can escape the obser- 
vation of our glasses, directed to the obscure side of tlie moon, must be ex- 
tremely small, and such as leave no durable traces such as we con discover. 
Shooting stars and meteoric stones, which Benzenberg attributes to the moon^ 
are much more likely to i)roceed from celestial spaces than from the interior 
of our satellite, if tliey be not rather a product of our own atmosphere, 
which is at least proliable regarding a certain number of shooting stars ; and 
new facts which bear cm the point, seem expressly to give this indication.* 
The different celestial bodies are not mere copies of each other, but are to 
be considered as distinct and indi>'idiuil ; and we cannot arbitrarily trans- 
port, from tlic one to the other, l)y simple analogies, and without positive 
experimental proof, any relation which is not a nocessar}' consequence of 
the law of attraction, or of their first common origin, and especially with 
regard to l>odies of different orders, such as the earth and the moon. It 
seems much more nntui-al to assign the origin of annular mountains to the 
action of simple elastic forces, without any very high temperature ; these 
forces being cai)able, since the fonnation of the liniar globe, of acting with 
great activity, and witliout its being repeated at a later i)eriod in any thing 
like tiie Siinu* i)roportion. 

When the existence of inhabitants is admitted, in natural philosophy, 
not only in tlu^ moon, but also in all otlier celestial bodies, this supposition 
is grounded essentially upon the conviction wliicli a reflecting being must 
make, that there will be the greatest possible conformity throughout crea- 
tion for the most exalted puri)08e. 11 is this conviction that urges us to 
admit the existence of sentient beings whenever we conceive it is ix>ssible, 
since tliat which is living fulfils a more exalted destiny than that wluch is 
not. 

If obserxations demonstrate that the general conditions of h<UfUabUitjf an* 
satisfied, and tlmt many of them are of the same nature as vrith ourselveti 
(as the relations of rotation and of density which are common to the earth 
and tlie inferior planets might induce us to believe), the probability that 



• We here particularly allude to the periodical return of a great number of 
remarkable shooting stars, which takes place on the nights from the 12th to the 
14th of November ; this fact indicating that the region of space which the earth 
traverses at this epoch, forms a partof a great zone (perhaps annular), in which 
these masses are accumulated ; ut all events, the position of the moon relative 
to the earth, has no concern in the appearance of these meteors. [Note by the 
Authors. ] 
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tbeBC bodies are inhnbited wouid be decidedly' increased. But if, on the 
otlicr bond, there is found in other b<Hti(>s a total ahseiioe of poiDta ossentiiJ 
to the exisIfDce uf the inhabitants of the earth, or an immense differenco 
in this respect, whether iu quantity or qnnlitjr, we shonld then be forced to 
exclude the possibilitf of the exiateace of living beings analugoua to oar- 
selves. The exposition which lias liccD made of the pliyaicnl circnmstanoea, 
both genend and particular, wliich exist in the iikhiii, BufticieDtl; prove tlutC 
tt lie regarded as in these latter cireumstonces. Nothing is more 
clear tluin this, that we must admit at least as wide a difference among the 
inhabitants of celestial bodies as between the celestial bodies themaelvw, 
and no Iwu of them, as far as our positive inibmiation enables us to judge, 
are precisely similar to ench other. AttheBume time we admit, thiit it wonld 
be potisibte to draw somi: few isolated cousequenccs from our observatioiu 
respecting anj inhnbitantB there might In; in the moon. Thus, for eX' 
ample, their organs of vision would require to support a much stranger 
light, and inlimtely greater contrasts than ours. But we affirm, in ft 
word, that we shall never succeed in forming a complete eatiumle of tht* 
corporeal constitution of lieings living upon this celestial liody from merely 
isolated considerations ; and, in our opinion, such researches can never be 
principal objects of any future obeervations. 

Although in this and the preceding number of the Journal 
we have been able to supply only a \ety incomplete idea of the 
selenographic labours of Messrs Bacr and Miidler, we believe 
we have said enough to demonstrate their extent and import- 
ance, and to enable any one to appreciate the Bervice they have 
rendered to astronomy by the publication of their chart, and 
by tlieir description of the moon. Previous to their investiga- 
tions, we were ignorant of the precise position of nearly all the 
notable points of our satellite. A general chart of its visible 
portion had never been traced with the required accuracy ; and 
r.o one had ever supplied a topography, at once faithful and de- 
tailed, framed only from careful observations, and free from the 
illusions and preconceptions of systems. We may say that 
thdr work is a fundamental one for the object to which it re- 
lates, and that it has considerably increased the extent of our 
positive information, by giving it a more precise, and, at the 
same time, a more methodical and useful direction than had 
previously been thought of, and it must serve as the starting 
point for all future researches upon the same subject. Our au- 
thors are far, indeed, from thinking that nothing else remains 
to be dune. In their preface, in speaking of their determina- 
tion of the different ]Htrtg of the moon, they remark, " How- 
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CTer rich this part of our work may appear, it will occur to any 
one acquainted with the subject, that it should be considered 
only as a commencement and basis for future iuvestigation. 
We have done what was indispensably necessary for a chart 
constructed upon the scale which we have adopted. ^A'e ho)>e 
that measurements will yet be obtained which will be more ex- 
act, more extensive, and more numerous than our own, and that 
more precise methods of calculation will be employed, when 
several as yet unsettled <juestions have been determined (such 
as that of a real physical libration), and the complete accuracy 
of various elements shall have been ascertained. What relates 
to the measurement of the heights, is necessarily the part which 
is most defective as it regards the exactness of the results ; and 
it is here the greatest (juantity of work remains to be done. 
We may, on this point as well as others, at least offer this assu- 
rance, that we have never presented results whose precision and 
harmony were the result of the suppression of less concordant 
observations. We have principally endeavoured to take for 
our model, so far as it was possible, the comparalive method 
followed by Hitter in his last work descriptive of our globe. 
Wc hope we have succeeded in preparing a comparative Geo- 
Selenoiogy, for future enquirers, or a parallel of these two 
neighbouring worlds, which, in onr opinion, ought to be the 
chief object of pursuit in our ulterior labours. It is thus only 
that these two sciences, which are even still in their infancy, 
although in different degrees, can be elucidated and advanced 
either individually, or in their respective bearings." 



Geological Inslntctions, prepared hy M. Elie dc Beaumont fur 

the French Scieniyic Expedition to the North of' Europe.' 

If it were the sole object of a scientific expedition, such as 

the one we are now about to send to the north of Europe, to 

obtain more information about the countries to be explored, 

■ The ohjccC of this expedition, in which Ihe King of tbe French takes m 
liv«I}- an interest, is to collect new observations in Denmark, Sweden, aod 
Norway, the North Cape, and Spitibergen. destined to complete those »l- 
ratdy nude by the French naturalists and philosophers, during Ibe late expe- 
dition to Iceland, 
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considered in reference to themselves alone, the iDtttructions 
required from tbe Academy might have been, in so far as re- 
gards geology, extremely short. We might have said to the 
naturalists of the expedition, " Scandinavia has given birth to 
a. greatnumberof justly celebrated mineralogists and geologists, 
who long ago began to describe it ; illustrious travellers have 
explored it in all directions, and made public the results of 
their observations ; — read these works; follow the steps of die 
masters of science, and strive to complete their work.^ 

But, by using such language, the Academy, we think, would 
not properly fulfil its duty, and would even do injustice to the 
celebrated men, whose labours have rendered certain parts of 
the Scandinavian peninsula classical localities for geology. 

The first step in geology undoubtedly consists in giving aii 
exact description of the form and composition of the surface 
of a country ; but the second consists in comparing together 
countries more or less distant. This comparison may be partly 
made in books, but it can only be completed by seeing the ob- 
jects themselves; and it requires, at ail events, the making 
collections of rocks, so that one may be enabled to compare 
them with each other. It might be very beneficial to science 
if a Swedish geologist, who was perfectly famibar with the 
great diluvial deposit of Sweden, should come and institute » 
comparison between it and the particular forms assumed by the 
diluvial phenomena in the valley of the Seine around Paris. 
It is comparisons of this kind tliat we should attempt or insti- 
tute. The better a country is known by its inhabitants, the 
better it is always described by them, and the more likely it is 
to offer useful means of comparison. 

Few countries have been better prepared for this purpose 
tlian the southern parts of Sweden and Norway ; and it is, 
therefore, intended to travel through them for the sake of mak- 
ing comparisons. 

As for Lapland, and especially Spitzbcrgen, they still alford 
ample materials for a voyage of discovery. 

Having had the honour to be entrusted with drawing up the 
geological part of the instructions designed fur the expedition 
which is about to set out for the north of Europe, I have 
thought it right not to restrict myself to the information I 
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might obtain in the works published on these countries. Not- 
withstanding the obliging ascjstance aftbrdetl to Die in my re- 
searches by the naturahsts of the expedition, and the kindness 
aS M. Eugene Robert in particular, who comnmuiraled to me 
the notes which he himself had made from a great variety of 
sources, important points might still have escaped us. I there- 
fore addressed myself to M. Leopold de Buch who, about 
thirty years ago, himself brought the light of science to bear 
on these countries which it is proposed to submit to new inves- 
tigations ; and in the following instructions I shall always place 
in the first rank the indications of this illustrious traveller. 

J. Hypersthmc Bocks. — Among the most important rocks to 
collect, M. de Buch mentions the hyperstheru rocks, which give 
a particular cliaracter to the maritime portion of the great cliain 
of the Kiolen. The hj-persthene sienite is a very large granular 
rock, and occurs in inconsiderable chains, which rise to the height 
of several thousand feet. It is particularly in the environs fiX 
Bergen that it presents itself in colossal forms, and there also 
it is of very easy access. The Saninanger-fiord, six or eight 
leagues from Bergen, in an easterly direction, is separated from 
that town by a very steep chain of hypersthcne rocks, which ex- 
tends so far as Ous, due south of Bergen. A similar chain has 
been discovered by M. Esmark, near Tons on the Glommen, 
in the vicinity of Roraas, that is to say, quite in the interior of 
the country. 

These hypersthene rocks are again met with on tlie Alt-Eid, 
in the 70th degree of latitude, and, finally, they occiu- anew 
at the North Cape, but not on the promontory itself: it is ne- 
cessary to penetrate into the interior of the isle of Mageroe, 
where I have seen them, says M. de Buch, especially on the 
heights of Honigvoogeid. The whole proRle of the lieds fran 
Kielvig to tlie North Cape is very curious, and is well worthy 
of being examined with particular attention. 

For some time past an English company has been working 
some copper-mines in Refsboten near Alien, about the TOth 
degree of latitude ; and I beheve also, says M. de Buch, in a 
hypersthene rock, which is very fine granular. 

The study of these very fine granular hypersthene rocks woiiUl 
be Tery hiteresttng. M. Guslave Rose, in describing the veins 
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of very fine granular liyperslhene sienite which traverse the me- 
talliferous deposit of Schlaiigenber^ in SiberiH, has already re- 
marked, how difficult it is to rccognifie iheni. Whni their 
characters become indistinct they are generally confuurided witli 
trap-rocka. But it is at present alleged, and this very cir- 
cumstance is a new example of it, that the trap series contains 
rocks of a very varied composition, although it is always equally 
indiscernible. 

It would be desirable, that those very fine granular hyper- 
sthene-rocks should be cleared of the confusion in which they 
are at present involved, and this might perhaps be accomplished, 
by studying carefully the series of steps through which the hy- 
persthene-sienite passes, as it becomes more fine granular. Gootl 
suites of specimens illustrating these transitions would be very 
useful. 

2. Trap-Bocks. — What I have recommended in regard to the 
hypersthene rocks, may be recommended, I believe, in a genera] 
way, in regard toall the trap- rocks of Sweden, When Cronstedt 
and Wallerius first began to call attention to these rocks, whose 
name they derived from the Swedish word treppa, signifying 
a stair, they could only characterise them by ample externa! 
appearances. It is certain, as I have just stated, that these 
same appearances are exhibited by many rocks of a different 
composition. In general, this comjiosition is indiscernible ; but, 
by carefidly examining the trap-hills, some parts miglit, per- 
haps, be found in which the concretions are larger, and from 
which we might procure specimens capable of being submitted 
to the test of microscopic analysis, so ad\-antageously employed 
in regard to volcanic rocks, by M. Fleurian de Bellevue, and 
especially by M. Cordier. Since modern researches have taught 
us to consider hornblende, angite, and even felspar, as only 
groups of species, the mincralogical analysis of trap-rocka has 
become absolutely necessary for the science. 

True basalts, perhaps, occur among the trap-rocks of Swe- 
den. Different authors have pointed out their localities, as, at 
Einnekulle on the banks of the Wenem lake, and in the hills 
in the vicinity of Svebesholm and Htir in Scania.* Are these 
true basalts, resembling in all points (hose of Auvergne ? We 
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shoulil wisli to assure ourselves of the fact by comparing logc- 

iher gootl series of the rocks from the two countries. 

3. JCitphntide mid Sei-prntlnc Rocks. — Euphotidc rocks have 
«lso been more than once mentioned as occurrinj^ in Norway and 
Lapland. A part of these rocks were assuredly nothing else 
than hyperathcne-sicnites, in which the hypersthene had beeii 
mistaken for a diallage; but do true euphotides not occur iii 
Norway ? It woidd be of importance to prove it. Serpentines 
have been mentioned as occurring in Norway and Sweden.* It 
is known, that there is a singular allintiy between enphotides and 
serpentines ; does an affinity of the same kind exist between the 
hypersthene-sicnites and certain serjwnlines, and is the substance 
called serpentine the same in both cases ? It would be of im- 
portance to prove iL 

4. Granite i^ Rapakivl. — Among the rocks to be examined 
in the north, with reference to their composition, there is also 
ti species of granite called Rnpakivi, which occurs in various 
parts of Finland, and particularly, according to Acerby, two 
miles to the north of Uleaborg. If there is an opponimity, it 
would be right to make some carefully formed collections of 
it, by means of which all doubts relative to its composition 
might be removed. 

5. Rock Formations of Ckri^liama, ^c. — The environs of 
Christiania present, as it were, a vast museum of rocks as beau- 
tiful as they are various, whose mode of occurrence exhibits it 
multitude of curious circumstances, and which are as well fitted 
OS the basalts and trachytes of Auvcrgnc, to be taken as types 
in the description of other countries. It will be extremely use- 
ful to possess good collections of them. I shall mention parti- 
Gidarly the melaphyrcs, the porphyries, and especially the zircon- 
-sienite, of which M. de Buch remarked as being superimposed 
nn a sedimentary formation. A section towards Sennesio shews, 
says M. de IJuch, the whole succession of these rocks. The 
<|[iarries of Aggers-Kirke are in large veins of melaphyre, and 
in particular, of hypersthene-rocks. The innumerable and very 
remarkable modifications of the melaphyres, are well seen in 

Toaaing Krogskov from Rarum towards the Holsfiord. Epidote 



Iteiae nacb dem bohen Norden, vaa Vargas B^emar. Frankfurt, IRI9, 
Ulainf^r, Minerologiiche GeogrsphU von Schveden. Freiberg, 1819. VH. 
NoriTfgion, Chrisliuuin, 1838. — Edit. 



occurs there in veins, and, in particular, pretty often in the in- 
terior of the crystals of lobradorite, which the crjstals of epi- 
liote have evidently acted on, to allow of their own formation 
and enlargement. Some geodes in this nielaphyre contain bitu- 
men. Erogskov ought to furnish an ample harvest. 

The escarpcments of Uohneslraud shew a passage from nie- 
laphyre to basalt. Holmestrand ought to detain the person in- 
trusted witli inakhig the collections for several days.' 

The zircon-sienite occurs in its most characteristic forms in 
the vicinity of I^aurvig, and also in the direction of Stavem, 
This beautiful rock here extends over entire square leagues; 
and it is therefore unnecessary to point out more particularly 
proper places for collecting specimens of it. 

It again appears at Egersund, to the south of Bergen, where 
its extent has not been examined, although this woukl be well 
(vorth the trouble. Farther on towards the north it is not found. 

I shall not confine myself to merely rpconnncniHng the ex- 
pedition to search for all the varieties of rocks which I have 
mentioned, and to make complete collections of them. The re- 
markable ci re uni stances of the mode of occurrence of these 
rocks, the manner in which they often intersect the adjacent 
rocks, or disturb or cover them ; the modifications of texture, 
and sometimes even of composition, which the latter exhibit 
near the point of contact, ought to be studied in detail and 
illustrated by good sets of specimens; they ought also to be 
figured. 

Our two members, MM. Alexandre autl Adolplie Brong- 
niart, during their [ravels in Nonway and Sweden in 18S4v 
observed, especially in the environs of Christiania, numerou.'* 
masses of eruptive rocks, such as, for instance, melaphyres in- 
jected among pre-existing rocks. M. Adolphc Drongniart ha!^ 
made drawings of the positions and the mutuol penetr.itions of 
these rocks, which are both picturesque and geological, and 
wliich I would recommend to the imitation of the naturaliats 
and artists of the expedition. 

It is known bow important, in a geological point of view, 
those veins have become which were discovered by Hutton in 
Glen Tilt, in Scotland, piercing through the superimposed 
limestone. Norway abounds in phenomena of penetration no 
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less curious. MM. Naiimunn and Keilhau have painted out a 
great nunibtr of them, ami figured several,* but always in 
drawings on a small «cale, which undoubtedly give an ides of 
the light which science may derive from tliese locfdities, but 
which are not always sufficient to allow of their being comjiared 
in a satisfactory manner with the appearances of the i 
kind which exist in other countries; as, for instance, in the 
Alps and the Pyrenees. 

Drawings on a sufficiently large scale, in which these classical 
localities should be faithfully represented, including partly at 
least, their picturesque beauties, and in which the entangle- 
ments of the rocks should be represented, as M. Adolphe 
Brongniart has done it, by a suitable use of colours, would form 
most interesting illustrations for the geologist 

It ill now proved that the melaphyres, the porphyries, the 
sienites, and even the granites, aa well as a number of other 
analogous rocks, have crystallized by cooling, These rocks, 
consequently, are products of the mysterious laboratories which 
our globe lias possessed at all times. In this point of view tliey 
resemble tlie volcanic products of the present epoch. But this 
apparent similarity of origin does not go so far as to establi&h 
their identity, for there are numerous and important diHerences. 
The time is arrived for science to lix these differences, and it 
will be chiefly by an attentive, detailed, and even minute exa- 
mination of the phenomena of penetration, such as we have 
just been treating of, that we shall \k able to discover the in- 
terpretation and the extent of these differences. 

The beds of gneiss present throughout their whole extent 
very remarkable contortions and wavings, which are extremely 
striking as they are seen exposed to view for a great distance, 
and quite bare, without being concealed by vegetation or fo- 
rests. " A good artist," writes M. de Buch to me, " would fill 
a very large portfobo with these phenomena," and it is to be 
desired that this should be accomplished.-f- 



* Naumatm. Bc^trage zur Keotiiiss Nonrfgt 
Keilhau. DarsCellung derUcbcrgBiig'a Innuatiati in 
182R. GiEii Norwpgita, Christian ia, 1S38. 

fThe granular wlaitettituirj marble is generallvcontorled lilct tbe gneiss. 
It is wen at Balthelleo, near Sulboeflord, la the louth of Bergi 
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The phenomena of the stratification, the wavinga of the bede, 
the dislocations, the relation of their position to that of thc- 
matises of eruptive rocks, may be studied more on a large scale, 
and this study may raise new questions. 

6. Tjoo great series of Dishcaiians in Scandinavia. — If we 
cast our eyes over sutBciently detailed maps of Norway and 
Sweden, we see pretty evidently that the principal features of 
the eastern slope tend to two different directions whose com- 
bination determines all the forms of the country. 

The first of these two directions, whicii is particularly per- 
ceptible in the disposition of the isles of Loffoden, in that of 
the arm of the sea, and of the lakes in the vicinity of Dron- 
theiin, and in that of the range called tJie Dovre Field, between 
Crontheim and Chrisliania, runsN. E., and E. NE., cutting 
the meridian of Christiania at an angle of a little above 60°. 
It is at the same time cut at a very marked angle by the lar- 
gest of the small chains of the Scandinavian Alpt>. The most 
considerable of these chains, known by the name of Kiolen, 
commencing at the north-eastern extremity of the Dovre Field, 
separates Sweden from northern Norway ; and after dividing 
at its north north-eastern extremity, among the different gulfs 
of Finmack, it terminates in the Frozen Ocean at SverhoU, be- 
tween Laxefiord and I'orsangerfiord, and at Nord-Kyn, between 
this last bay and Tannaliord. 

The existence of these two principal directions has led me 
to conjecture that there must have been two principal series of 
dislocations in Scandinavia ; the first of which would seem to 
belong to the great system of dislocations which has affected 

tieth decree of latitude; on tlie isle of Wfck, near the great itIeofSarlBrDe; 
imil at Hope Holm, one league's distance from Bergen, near Tiosanger. 

A searcli tor bedt uf dolomilt in Oit mica-ilaU is also Lo be recouimendeit. 
" There will be seeti and found in tbeni,'' anysjM. de Buch, '• nianj minerals 
still unknavn in Iheite localitieB ; green tournmlinca, rubies, kynnites and 
apatiles. These dolomites are fouod nt Casne^x, in the lixtj-ninth d^[ree of 
'atltude, where they are of great eilenl. They afterwards make their ap- 
peanmce on the iele of Seugeo, in the envirousof Kloiven, where the tremo- 
lite is very beautiful ; at Lenwig, to the south of Trameije, in the C9^[h de- 
gree of latitude; al Benoejard, still nearer Tromsoe, with abundance of 
Staurolide ; and lastly, on the isle i>f Troniscie itself. These beds rami a 
great partofthoae mountjuiis ^nd would very probably be found high up the 
fiords. 
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the oldest stralified dcpcsits tliroiighoiit the whole of Europe; 
whilst the second, judging from ihe direction of the Kiiden 
i-haiii, appears to nie tu belong to the epoch of the aoulerement 
of the western Alps. These conjeclures may give rise to ihe 
inquiry as to wliether there was, in the north, a first souJeve- 
vient of very old granite, which might have given rise to Uie 
first system ; a final aotilh'cmcnt of hypersthenc-rocks, which 
might have given riae to the Eiiilen ; and whether, during the 
very long interval hetwecn these, there appeared the zircon-si- 
enites, the porphyries and the metaphyres, which seem only to 
be connected with orographical changes of a less important d^ 
scnpdon. 

7. Progjcsiive UUc nf' the Land above the Level of the Sea. 
— In proposing these different questions I cannot ei^pect that 
they should all be speedily answered, on account of the small 
number of sedimentary formations which are visible in Scandi- 
navia ; but if we cannot supply all the deficiencies of science 
in relation to those ancient phenomena, we shall perhaps be 
compensated by the observations which the expedition will 
have it in thetr power to make on the phenomena which, in the 
present times and under our own eyes, prove the mobility of 
the crust of the globe. Those phenomena, whose traces are 
observed on the coast, are particularly to be recommended tit 
the attention of an expedition which will have a Government 
vessel at its disposal. I allude to the change of the level ob- 
servable on many parts of the coast of Sweden, 

Every one knows that certain points on the coasts of thai 
country are progressively rising above the level of the sen 
which washes them. I sliall not nieiilion the ancient observa- 
tions of Celsius and Linutcus, the market cut on the rocks of 
the Baltic and the Cattegat, the conclusions deduced by Play- 
fair, the observations of \I, de Buch, the incredulity with 
wliich they were at first received, and the reiterated observa- 
tions which set all doubt at rest. M. Arago, in the Jvnuaire 
dtt Bureau dcs Longitudes, and ^Ir Lyell in the Philosophical 
Transactions, have given to this class of facts all the celebrity 
which they so justly merit. 

But what is not so generally known, and what renders the 
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plienomena Rtill more curious, is, that nut ouly does it not take 
place over the whole const at the same yearly rate, but that 
certain points, in place of a progressive elevation, experience 
A gradual lowering of level, whilst others remain stationary. 

The points which exhibit these three different states are 
all equally worthy the attention of observers, as the three 
classes of observations would verify each other. When we see 
that, on the same coast, certain points are sinking, whilst some 
remain stationary, and others are gradually rising, we cannot 
dread any error in the observations ; and these observations, 
whilst they prove that the crust of the earth is mobile — prove 
also that it is sufficiently flexible to allow of paints near each 
other being moved iu contrary ways. 

In order to explain the matter more clearly I shall mention 
some local observations. 

Baron Hcrmelin, to whom we are indebted for a mineralogical 
description and a map of Lapland, wrote in 180+,* that between 
Seivits and Mikkala, and between the latter and the town of 
Torneo, are two bays, whose depth diminishes from year lo 
year, and whicli, since some stone bridges were built across 
them a few years ago, are almost completely dry. The French 
academicians reached Torneo by sea, in 1736, and, in more 
ancient times, large vessels could go so far as the town ; but in 
the present they are obliged to remain at the southern extre- 
mity of Bjnrkor, on account of the small depth of water. 

8. Gradual sinking rf the land in Scania. — It thus appears 
that the phenomenon of progressive elevation, so well known on 
the coasts of Sweden, from Calmar to Gefle, extends as far as 
Torneo. But it does not take place in Scania : the coast of Sca- 
nia, on the contrary, is gradually sinking. 

In 1749. LinnoeuB had measured the distance between the 
sea and a rock near Trelleborg ; Professor Nilsson has found, 
that this distance is at present 100 feet less than it was in the 
time of Linmeus. In a great number of the ports of Scania, 
there are streets which arc below the level of the high-water 
mark of the Baltic ; some are even under the level of the low. 
eat tides. At Malraa?, the sea sometimes covers one of the 
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streets of the town, niiil they have disoovereil, by ine«iM of (Ex- 
cavations, the surface of an annent street, eight feet lower. At 
Trelleborg and at Skanwr, there are streets several inches bdaw 
highwater mark ; vhilst at Ystad there Js a street exactly on a 
le^'el H-ilh the sea. It is clear that ihpse eoiild nut have been 
built in their present jxisitioi) in reference lo the sea. 

9. Stalionarif condition of parta irf the coast of Nonanf,— 
In another part the toasts of Norway appear to be starionanr ; 
at feast M. Eugene Robert, who travelled through Scandina- 
via, mentions that the sides of the ChnMianiafiord, would ap- 
pear to have remained stationary for the last two hundred years, 
to jtidge from a pavement of the ancient town of Fredericks- 
vaern (burned donu since that period), which is still on a lewl 
with the sea at the harbour. 

Mr Everest, in his Travels in Norway, informs ns, that the 
small isle of Munkholm, which is an isolated rock in the har- 
bour of Dronlhcim, presents a conclusive proof that the land 
in that quarter has remained stationary during the last three 
centuries. The superficial extent of this isle does not exceed 
that of a small village, and an otficial survey has proved that 
its highest point is S3 feet above the mean high-water mark. 
A monastery was founded on it by Canute the Great, in tb« 
vear 1028 ; and thirty-three years before that time, it was used 
as a place of execution. According to the mean rate of eleva- 
tion in Sweden (about forty English inclies each century), we 
should be forced to suppose that this isle was 3 feet S inches be- 
low the mean high-water mark, when it was fixed upon b9 a site 
for a monastery. 

It wuuld be extremely interesting to trace, at some future 
perioti, on the map of Scandinavia, the respective limits of the 
ascending, the descending, and the stationary zones, Nothing 
should be neglected which can lead to a result so important for 
terreatrinl physics and for geology. 

10. Beds of recent xhells above the present level of Qie «■«, — 
Certain gwdogical facts also shew, that the relative level of 
the land and sea has varied in several parts of the north of Eu- 
rope at a recent geological epoch. I allude to deposits of 
shells, often argillaceous, which are observed in certain parts 
qU Sweden and Norway, at different heights above the sea ; 
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deposiU which may be compared, in their aature, with the 
Faldum of Touraine, aud the Huffnlk Crag, but which are 
probably more modem. 

Every one is acquainted with the curious observations made 
in 1807 by M. de Buch, and verified since that time by M. 
Brongniart and Mr Lyell, on the deposit uf marine shells of 
specieanow living, situated at Uddevalla in Sweden, iiear the 
frontiers of Norway, 70 metres (about 230 feet) above the sea." 

Deposits of the same kind have been observed in the envi- 
rons of Stockhohn, as also at Orust, and on the banks of the 
lake Rogvarpen. 

The environs of Christiania also exhibit examples of this kind. 
Professor Keilhau baa observed them there, even 600 feet above 
the sea, M. Eugene Robert, in his journey through Norway 
aiul Sweden last year, has likewise stated different facts of the 
some kind. Ho remarked, for instance, between Urommen and 
Christiania, on the side of the rood at Haunsborg, a black fetid 
limestone, with Terebratulie, full of shells of the Saxicava 
mgoaa, which liave perforated it at an epoch when the sea 
reached this point, now elevated 200 feet above its level. 

Facts of this kind are valuable, because they are clear and 
undeniable. We may expect to find examples of them through- 
out the whole extent of the coasts of Norway. 

Marine shells of species now living, have been collected in 
places far up the country, near Dronthcim. According to M. 
de Buch and M. Strom, deposits of this nature e.\ist at an ele- 
vation of more than 400 feet above the sea in the northern part 
of Norway. According to M. de Buch, beds of shells are ob- 
servable on the isle of Luriie, even within the Polar Circle, and 
at Tromsoe, about the sixty-ninth degree of latitude. 

They also make their appearance again at Spitzbergcn. Ac- 
t-ording to Professor Keilhau, iheiv is found in the Stans- 
Foreland (one of the large islands which, taken together, form 
Spilzbergen), at the distance of nine and a half miles from the 
sea, and 100 feet above its level, a l)ed of alluvial clay con- 
taining bivalves, and analogous to those on the coasts of Norway. 

Linnaeus, in liis Ttsvels ilirough West Gothloud, givi:!i an iuterestiog 
account of tbi> LTtidevulla formation, and a plate, with l)(^rca of several of 
iportant fossil sheila. — Bdil. • 
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On the Thousand talanda which horder the south coast of 
Spitzbergcn, we find accumulations of the bones of whales. 

According to Pennant, the shore of a low island situated to 
iht east of Spitzbergcn, almost opposite to the entrance of the 
Waj-gat, is formed of an ancient concretion of sand, of bones 
of whales, and of trunks of trees or of floated wood. 

HowSver, these deposits of shells, which are so extensively 
spread over the coasts of the north of Europe, do not invariably 
occur there- 
According to the data furnislicd by Professor Nilsson to Mr 
Ljell, and stated by the latter in his address to the Geological 
Society of Xiondon in February 1837, no beaches of shells ana- 
logous to those of which we have been speaking are found in 
Scania. It is also known that this phenomenon is ahnost en- 
tirely awanting in the middle part of Europe, or is only obser- 
vable at a very small heighL 

The geological facts which I have just mentioned have often 
been connected with the present phenomenon of the gradual 
elevation of certain parts of Sweden ; but there is nothing to 
prove that the raising of beds of shells to a high elevation is the 
result of a slow and gradual process, Their general appear- 
ance would seem, perhaps, more in harmony with the idea of a 
sudden rising. This point, however, will be an interesting sub- 
ject of research for the expedition. 

But, what already appears certain is, that the spheres of ao 
tivity of the two phenomena (the present and the ancient changie 
of level) are veiy different from each other. M. de Bucli, wlw 
has always regardetl thL' two phenomena as very different, has 
shewn, in a decisive manner, that the phenomenon of the eleva- 
tion of Sweilen is unconnected with those parts of Norway 
which are covered by the beds of shells of which we are speak- 
ing. We see, he writes to me, at Luriie, runic stones, placed 
on beds at so slight an elevation above the sea, that there would 
have been no foundation on wliich to place these stones, whidi 
are traceable to a remote antiquity, if the rate for Sweden, of four 
feet of elevation in each century, were applicable to Norway. 

I need scarcely add, that all the facts of this kind, and aH 
the remarks relative to this question which the expedition coidd 
collect, would be valuable acquisitions for science. 
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Be^des, it would be of consequence to possess good coUeiv 
tioiis of those recent fossil shells which are spread over so Diaiiy 
parts of ihe surface of Sweden, Norway, Lapland, and Spttz- 
ber^n, and also collections of the shells which are now found 
living in the neighbouring seas, in order tu be able to appre- 
ciate exactly the degree of resemblance which they have to each 
other, and the greater or less changes wliich may haVe taken 
place in the seas since they became fossil. 

A certain creek in Spitzbergcn called SJiclUBay, might per- 
haps furnish, in the way of fossil or living sliells, *ome useful 
objects for this comparison. 

It would also be interestiug to find in these deposits bones flf 
quadrupeds or of cetaceous animals, which have not yet been 
noticed, except at Spitzbergen ; a deficiency the more remark- 
able, as the seas of the northern inhabited countries swarm with 
ao great a number of wliales, seals, white bears, and otiicr large 
animals, and as Sweden, Norway, and Lapland, contain a great 
number of rein-deer, wolves, bears, wolverines, and other quad- 
rupeds, whose bones are certainly buried, in the present times, 
in the shore de])osits, 

11. Beds of Fossil Infusoria. — Amongst the modem dejxv 
sits which should be recommended to the attention of the natu- 
ralists of the ex[)edition, we must not forget that fossil farina, 
chiefly composed of siliceous shields of infusoria, often analogous 
to living species, which the Laplanders sometimes mix with 
their food. It has been found near Umea, at Dcgerford, and in 
Finland. It ivould be interesting to ascertain the mode of oc- 
currence of this siliceous deposit of organic origin, and to pos- 
sess collections of all its varieties, and of ivhatever is associated 
with it. 

IS. Transition and secondary Jhrmations. — Most of the se- 
dimentary formations which have been observed by geolo^sts 
in the centre and south of Europe are awanting in Scandi- 
navia. There is reason to think that, during a great part 
of the tertiary and secondary periods, this toimtry formed 
part of a large island or continent ; and the small patches 
of secondary formations which we find in it, are therefore 
of the greater interest in a geological point of view. I shall 
mention particularly, in reference to this, the small patch 
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of Jurassic formation which M. Hisinger, in his excellent geo- 
logical map of southern Sweden, represents in the southern 
purl of the island of Gottland. This is one of the most norther- 
ly points in which this formation lias as yet heen shewn to oc- 
cur, M, Hisinger. in his woik entitled La-titea stircica, mesi- 
tinns, as occurring in the island of Gottland, fossils which prove 
indisputably that the lias occurs there, as, for instance, the 
Gryphtra araiala the Lima giganlea, and the vertehrw of 
tchthioaauri. It would be interesting to possess a collection of 
the fossils of this deposit, in order to compare them with those 
entombed at the same period in more southern climates. 

I should also recommend to the notice of the naturalists of 
the expedition, the deposit of coal which occurs in ihe island of 
Bornholm, and which one is inclined to refer, like that of Brora 
in Scotland, to the Jurassic formation. A series of the animid 
and vegetable fossils by which this combustible is probably ac- 
companied, would be interesting. 

But, if the tertiary and secondary periods are only repre- 
sented in the Scandinavian peninsula by patches of inconsider- 
abk' extent, we are partly indiinnified for this by (he great de- 
velopment of the more ancient deposits which are called tratui- 
tion. The deposits of this period cover whole provinces, and 
occur most frequently in almo.st horizontal beds, which are as 
eaalyexaminedasthejurassic formationsof France and England. 
These formations are filkd with numerous and well preserved 
fossils. It would be interesting to possess originals of the remark- 
able figures published by M. Hisingcr in his Lfflki-a sjiCcica ; 
and it would, perhaps, still be more interesting tn jMssess the 
fossils of the Iran sit ion -formations of Norway. As yet no special 
description of these last has been published, not even of those 
whidi are contained in the slate and limestone of Chriatiania.' 
At Christiania itself, M. de Buch informs me, in going up 
the Aggers-Elv, towards J^ers-Kirkc. we find many (Rlho- 
ceratites in this limestone. The alum mine of Opslo includen 
ellipsoidal globules of limestone, each of which contains a pe- 
trifaction : but the greatest nunil>er of these org«iic bodies is 



* In Kcilliau's Gaiu Norwegtca iber 
es of Norway.— fiWif. 
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&und in the parish of Eger, Iwtween Christiania and Konigs- 
berg. The best known places in this respect are the farms of 
Raae, uf Soulhong and Saaseo, on the western bonks of tha 
lake of Fiakrem, where the orthocera tiles and trilobitCB I 
heaped together in thousands. It would be desirable to BSm 
some boxes with these productions, in order that they might 
be carefully examined in Paris. 

I have never heard, adds IM. de Buch, that organic bodiei 
have been found in the slates of Hedemarken or of the Had^ 
laneb; it would therefore be so much the more interesting to 
discover even slight traces of them in these districts. 

These collections will serve to establish the relations which 
doubtless exist lietween the different itaget of the transitiofl- 
formationa of the Scandinavian jieninsula, and those of Walet^ 
which Messrs Murchison and Sedgwick have divided into t' 
great systems, the Silurian and the Cambrian. 

But if the motives which I have mentioned render it deit-| 
rable to procure good collections of fossils from the soutlief 
parts of the Scandinavian jieninsula, a greater interest is t 
taehed to those which miglit be collected in the high latitudl 
which the expedition is to explore. Sedimentary formatiotU^J 
which may be supposed analogous to those of the south t 
Sweden, cover a portion of the country between Torneo and thi 
North Cape ; the valley of the river Torneo, near that towi, 
and the valley of the Alten near Aaltengaard, traverse thee 
formntions; but what particularly may make us expect dis- 
coveries of the greatest interest, is the circumstance that parts 
of Spitzbergen and the neighbouring islands are formed of 
fitratilied rocks of a somewhat analogous appearance. 

13. Geoiogy of Spiizbcrgen and Bear Island. — I shall state 
in a few words the details which have been given to us on the 
geological constitution of Spitzbergen, by several well-informed 
travellers, such as Pennant, Lord Mulgrave, and especially 
Captain Scoresby, and Professor Keilhau of Christiania. 

The western part of Spitzbergen has a nucleus, a chain of 
bold mountains which rise to a considerable height. Their 
jagged forms, to which the name of Spitzbergen is undoubted- 
ly due, exhibit a ridge of crystalline rocks, analogous to those 
«f the Swiss and Scandinavian Alps. Tlieir massive aspect 
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sometimes resembles granite ; in other parts they are stratifled, 
but in highly inclined btds. They begin at the southern point 
in 76^" of latitude. Here they consist of mica-sktes and 
quartz-rock iu vertical beds, running NE., SW. These rocks 
form the hilly country surrounding Hotii Sound and Bell 
Sound, and they continue still more to the north. Horn 
Sound owes its name to a peaked mountain composed of the 
same rocks. This mountain, the highest of those measured 
by Captain Scoresby in 1815, has, according to him, an eleva- 
tion of 4^95 English feet. • 

Stratified deposits of a more recent date also occur in these 
parts, and they would appear, as in southern Sweden, to rest 
unconformably on the old crystalline rocks. Captain Scoresby 
mentions a curious example of this. We see, says he, at 
the extremity of King's Bay, a very regular and magnificent 
work of nature. It consists of three rocky pillars of a regular 
form known by the name of the Three Crojem. They rest 
on the ridge of other hills. Each one has, as its base, a table or 
borizontal bed of rock ; on this we find another of the same 
form and height, but of a smaller area. This continues to 
a. third and fourth bed, and so on, each of the succeeding 
strata being smaller than the one on which it rests, until the 
whole forms a pyramid of steps, as regular ns if it had been 
constructed by art. 

Captain Scoresby mentions the occurrence of fine marble in 
King's Bay, and the name of Limestone Bay, given to one of 
the indentations of the coast, leads one to presume that cal- 
careous beds are found there. Limestones, sandstones, and 
even gypsum have been observed at tiie base of the mountains, 
in the bays or fiords which intersect the coast, and in tlie 
islands which border it. Carboniferous deposits of indifi'erenl 
quality have been found there, extending to the 79th degree of 
latitude, and of very easy access. In 1826, 60 tons of coal were 
exported from Ice Sound, situated in the 78th degree. The 
name of Cannel-coal has been given to this combustible ; and 

* In our account of the iii*imili\c nwka collected in Spilzbergen by Cap- 
tain Parry, the following uro enumerated, viz. granite, gneiss, niicsi-ilat^ 
bomblen de-rock, liinesloDe, dolomite marble, qiiartz-rock, cblortte-slat^ 
md cU;-Blate. Tlie traiiEition rocks met with were chii^flj clajHdat«) 
^nartt-rock, and limestone.— Alii. 
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tfiis would seem to implv that its aspect resembles that of one 
of the combiislibles of the coal- formation.* 

The different localities which I have just mentioned are «- 
tuated on the western coast, wliich is tlie most fre()uently 
viwted, but which, according to all appearance, is not the rich- 
est ill sedimentary deposits ; for it is partly formed of the chain 
of crystalline rocks, of which I previously spoke, whOst, as we 
proceed towards the east, the country becomes lower and more 



Tlie SE. (lart of Spitzbergen is formed by a large detached 
island called rilans-Foreland. According to Professor Keilhau, 
the western coast of this island presents, between the 77th and 
78th degrees of latitude, a granular trap-rock, covered by al- 
ternate beds of fine sandstone, ttrenaceous slaty marl, compact 
siliceous limestone, and trap. Tliis formation appears to ex- 
tend to the 80th degree of latitude, and it probably prevails 
over the greatest part of Eastern Spitzbergen. 

According to the observations of thesame geologist, Cherrif 
at Bear Island, situated between the coast of Lapland and 
Spitzbergen, is entirely composed of secondary sandstone, and 
horizontal shelly limestone (Calcairc coijuillicr.) This sand- 
stone contains a bed of coal from 2 feet to 4 feet in thickness. 

According to Captain Scoresby, lead-ore has been found in 
the same island in veins at the surface, as well as specimens of 
native silver, and coal of a good tjuuhty. 

It would be very interestiog to have a good collection of the 
formations of which this island is composed, and which is per- 
haps only an intermediate link connecting the seibmentary for- 
mation of the S tans- Foreland with that in tlie environs of Alten 
in Lapland. 

How curious it would be to find madrepores in the limestones 
of Cherry Island and of Spitzbergen ;+ and to discover stems 
of EqtiisHac.ecE and arborescent ferns associated with the beds 
of coal of these frozen regions. The discoveries made at 

* In the Appendix (u Cuptain Parry's "Attempt ti> reucli tlie North 
Pole," it ia stated that the unly coal he met nith in 5piti!l>ergen, whs broKn 
coaL—Edii. 

+ In the colleetion of rocks preseoted lo <ia by Caplain Parry firom Spits- 
bergen, we found madrepore in the limestones, aa stated at page 227 of 
« The Attempt to reach the North Pole."— firftt 
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SlehiUe and Ingloolick islands during Ci^ain Parly's ex- 
pedition, render this discovery probalilc, williout diniiDisbing; 
the iDterest whicli would be altached to iL To pro*e by nu- 
merous facts that madrepore reefs were formerly able to exist 
within from 10* to 15° of the pole, that arborescent ferns could 
live and propagate themselves in a region from which the sun is 
absL'nt during several uuintlis of the year, would be the com- 
pletion, and in some measure, as it were, the keystone of one 
of the most interesting classes of geological facts — of one of 
thoee which prove in the most satisfactory manner that the sur- 
face of our globe has undergone immense changes.' 

Certain de)>osits of wood, which, according to some obaer- 
vations, are found on the shores of Spitzbergen, would also 
possess an interest, alti)ouf;h not of so high an order - perhaps 
they might furnish the proof that the Gulf Stream, which so 
often casts the productions of Mexico on the shores of tlie 
British isles, of Norway, Iceland, and e%'en of Siberia, casts 
them also on those of Spitzbergen. As a motive to rcsearclies 
in regard to this subject, I may mention the name of Woad- 
bog, which forms one of the indentations of the northern coast 
of Spitzbergen, between the 79th and 80th degrees of north la- 
titude, in a country in which a few atinual plants a foot high 
find difficulty in growing. 

Perhaps also the Surturbrand or lignite of Iceland will be 
found in Spitzbergen. 

These two phenomena, and especially the first, have nothing 
in common wilh the corals and the tropical plants, whose geo- 
logical position would announce that they grew in tlie country 
itself. 

14. Scandinavian Diluvium. — Amonj; the geological plieoiv 
mena presented by the north of Europe, one of the greatest, 
the most curious, and the most important for the general que»- 



' In the CDllwrtion of rocks from JaDicaon's Ijind, in Greenland, jit*- 
SMittMl to ng hy Captain Scoresbj', the discuveiw of that troaatry, we found, 
ia a series of sp«.-iiueiiH from Nnll'ii ClifTs, a pretljr ample duplsf of rooks 
of the old coHl-fomintiou, or tliat whiuh rests immediati^ly on Ih» inonntiiia 
liiDUfitoDi^ Neill's CliffB are siluotcd in the southern extremity of liaa«- 
sou'a tAnd, in about 70° 30* north latitude. Vidr ' Scoreabj's iwtxwd of k 
Voyage to tlic Northern Wliale-Fishtay."— .£<«(. 
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hicfa geology inquires into, and of which it often long 
awaits the true solution, is the phenomenon knon'n by the nntue 
of Scandinavian Diluvium. It is known tliat, from the shores 
of Northumberland to the environs of Moscow, the plains of 
England, the Low Countries, Denmark, the North of Ger- 
manv, Poland, and Russia, are covered by an immense numlier 
of blocks, often of prodigious dze. of different rocks whose ana- 
logues only occur on the other side of the Baltic Sea, and which 
must have been transported from the niountains of the north 
to their present position by causes, the exact determination of 
which is one of the most beautiful problems of geology. 

All the blocks, the gravels, and the sands set in motion by 
this problematical cause, did not arrive at the limits which I 
have mentioned. Sweden is covered with them, and the traces 
which the phenomenon left there, have been for long the oh- 
ject of many obser\-ations which our fellow memlier SI. Brong- 
niart has partly verified, and which he summed up in a memoir 
read to the Philoraatic Society the 12th April I82&" Since 
that time the observations have continued ; M. Sefstroem has 
been of late particularly occupied with lliem, and the conclu- 
sions at which he has arrived are statetl in a letter from M. 
Berzelius to M. I>umonl d'Urvile, inserted in the Compte Rendu 
of our meetings for the month of August last.-f- 

Traces of this phenomenon also occur in Norway, and M, 
Eugene Robert, in the tour which he made last summer, found 
traces of it in the neighbourhood of Christiania. Nevertheless 
there have been hitherto discovered much fewer traces of this 
diluvial phenomenon in Norway and Lapland than in Sweden. 
It will be of importance to ascertain if tJie transported materials 
form also there those long stripes in tlie form of dikes running 
N.NE, — S.SW., called in Swedisli 6sc or simdoxar, and if 
they were ^ways spread over the surface uf thpJa/Uuns or 
shelly clay of which I have already spoken. 

One of the must curious circumstances connected with tlie 
phenomenon of which we are speaking, is the polished furrows 
hollowed out on the surface of the rocks, which Saussure, in 

• See AiFulrt dr, Seifnea ff-iturrlla, voL 11, ]>. 5. 

t Vimpba Bmdui, viJ. S, p. 341 (Meeting uf Ae 28tU Au^mjU 1837). Vide 
kIbo Ediubui^ti New FLil Jounul, *i>l. uuii f. eu. 
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speaking of ihe great debaclrs, whose traces he discovered in tbe 
Alps, has designated as the ruts t-aiised by ihe passage of the 
transported blocks, and nn which the observations recently 
made by M. Agassiz in the environs of Neiifchatel have anew 
contributed to fix attention.* 

A French philosopher, well known to the Academy, Count 
Charles de Lasteyrie, an old travelling companion of Dolomieu, 
whilst travelling himself in Sweden in the be^nning of this 
century observed similar furrows, and, some time afterwards, 
one of the most illustrious geologists of the Scotch school, Sir 
James Hall, obwrved analogous ones on the Corstorphine Hills, 
two miles to the west of Edinburgh. Messrs Buckland and 
Sedgwick have also discovered them in other parts of Great 
Britain. M. Brongniart, during his travels in Sweden, verified, 
along with M. Berzelius, the reality of these appearances. 

*' We found," says he in the memoir already qiioted,f '* our 
celebrated and learnodtravcllingcompaniun, M. Benr.elius, di& 
inclined to admit the constant occurrence of these furrows, un- 
til, struck by their abundance and distinctness towards the de- 
scent of Hogdal, he could not resist the evidence of so remark- 
able a phenomenon, 

" Since then, this phenomenon has not ceased to be studied ; 
the Academy has been able to judge of it by the letter already 
(]Uoted from M. Bersielius to M, Dumont d'Urville ; and I shall 
now give, in addition, the following extract from a letter which 
M, Berzelius did mc the honour to address to me, the 8th No- 
vember last, through M. Eugene Robert. 

"I send along with this letter, says M. Berzelius, a stone, 
taken from the surface of the porphyritic mountains of Elfdaleii 
in Dalecariia, which bears marks of a geological revolution^ 
whose traces my countryman M. Sefstroem has studied on our 
mountains, and which appears to mo to deserve the attention of 
geologists. You are, without doubt, aware of a letter which I 

* LvtUr from M. Agnfisiz Id the Academy of SvicucGs. Cumptti Reniiu, 
vol. 9. p. 60(t (Kreeting of 2d October 1II.17). Vide also Edln. New PhO. 
Journal, vol. xxiv. for Agnssiz'e Momoir upon Glocierti, MoraincB, uid &v 
ratio BloekB. 

f Ad. BroDgniart's Notice sor los bloca dc roches des t^rraios de tnna- 
port CD Suidc [Annala dti Scieiux* yatnreUa, vol. 14, p. 17}- 
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wrote to M. Duiiiont d'Urville at tlie request of M. Sefstroeni, 
and which M, Arago did me the honour to read to the Academy 
of Sciences, and of wliich there is an extract in a French jour- 
naL On this account, I shall not speak at present of the ideas 
of M. Sefstroein. 

" As to the specimen sent herewith, it was destined to accom- 
pany the letter to M. Diiniont d'Urville; but this was impos- 
sible, as the letter was sent by post. You will remark that it 
appears as if polislied by emery in a constant reotilinL-al direc- 
tion. All our mountains have the XE. side woni by parallel 
furrows, rectilineal in the directiun from NE. to SW., which 
on the grauite are often much deeper and broader than on this 
harder stone. Thf SE. side, on the contrary, still exhibits 
the angular outline formed at the time of their soulevement. 

" M. Sefstroeni explains this phenomenon by a current of 
water and rolling stones, of which this current has left, at least 
with us, enormous remains. The memoir of M, Sefstrocm, pre- 
sented to the Academy (of Stockholm) two years ayo, is to ap- 
pear immediately, and will probably be reprinted in Poggen- 
dorff'g Annalen. The engravings, rather difticult to execute, 
which accompany it, have been the cause of the delay in its 
publication.'" 

I have the honour to exhibit to the Academy the fragment 
of polished porphyry of Elfdalen, mentioned in M. Berzelius's 
letter ; and I add to it, as means of comparison, a fragment of 
Jurassic limestone similarly polished, detached from a polished 
surface of great extent, which M. Agassiz shewed me last July 
at Landeron near the Lake of Neufchatel. 

I should think it desirable ibr the naturalists of the expedi- 
tion to bring back a.-i large specimens as possible of these po- 
lished rocks of Sweden ; for a much more just idea is to be 
formed of them from large specimens. As they have a govern- 
ment vessel at their disposal, they will possess facilities in this 
respect which will perhaps not be afforded again for long. 

Many geologists have thought that massses of ice acting as 
rafts, or in some other manner, ha\e performed an important 
part in the transport of erratic blocks, As the expeilition is to 
visit Spitzbergen, where there are magnificent glaciers, it will 
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perhaps have an opportunitj of making useful observatioDK on 

this subject, 

15. On the Glaclfra of Spitsbergen, — The tuountaina of 
^tzbergen are covered with eternal aiow throughout a great 
part of their extent, and vast glaciers descend in great num- 
bers to the sea. 

The valleys of this country, says Lord MulgrsTc, filled up 
with eternal ice, are totally inaccessible, and are only disdn- 
guishable by the intervals which they cause between the tops 
of the mountains, or by the glaciers which mark the places 
where they terminate in the sea. One of the most remarkable 
things which can be seen In Spitzbergen, says Captain Scoresbj, 
is the icebergs. 

The most favourable situation for the formation of icebergs 
ia, where a ridge runs parallel to the shore ; and it is precisely 
a dmilar aituatiun which, a little to the N. of Charles's Island, 
bas favoured the accumidation of those enormous masses of ice 
known by the nanie of the Seven Icebergs. Each of theae 
masses Jills up a deep valley, which proceeds from the side next 
the sea, and is enclosed by mountains of about SOOO feet in 
height, and terminated in the interior of the island by the great 
chain whose elevation reaches from 8000 to S500 feet, mid 
which follows the direction of the shore. These icebergs are 
quite of the nature and appearance of the glaciers of Switxer- 
Und. 

£ach of these seven icebergs, continues Captain Scoresby, is 
about a mile in dian)cter, and perhaps SCO feet high on the side 
next the shore ; but some of those to the south are much largm-. 
The largest which I have seen is situated a little to the north 
of Horn Sound ; it extends for eleven miles along the shore. 

The face of the iceltergs, says Lord Mulgrave, is of an eme- 
rald colour. Cataracts of melted snow rush down from different 
parts of the summit, and bhick pyramidal mountains streaked 
with while border the sides, and are piled rock on rock, and 
summit on summit, as far in the perspective as the eye can 
reach. Sometimes iiimiense fragments of ice are broken off, and 
fall into the water with the most terrible noise. A piece of one 
of these masses, of a brilliant gi'een, having fallen in this man- 
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ner, and having grounded in twenty-four fallioms uf water, had 
still an elevation of iifty feel above the wat«r. Glaciers of this 
kind are common in all the Arctic Itegions, and it is their break- 
ing up which gives rise to those mountains of solid ice which 
abound in these seas. 

As these glaciers, whicii are analogous to those of the Alps, 
must be, like them, covered by fragments of rock which have 
fallen from the adjacent mountains, it is to be supposed that 
the islands of ice, which are detached from them, must sumetinies 
float away these blocks of rock on tlie surface of the ocean, and 
give rise to phenomena of transport, whose examination might 
furnish interesting terms of comparison for a part of the theory 
of the phenomenon of erratic blocks. 

But, independently of these ordinary phenomena, we may 
idso ask if some great volcanic eruption, taking place near the 
pole, may not have put in motion the polar ices loaded with 
masses of rock, and thus suddenly caused a great dispersion of 
erratic blocks? The physical possibility of phenomenon of this 
nature ought to give particular importance to all the rocks of 
eruptive origin observable in the frozen zone. Spilzbergen is 
not devoid of them. I have already mentioned the trap-rocks 
observed by Professor Keilhau in S tans- Foreland. They occur 
also in other places. 

To the east of Spilzbergen, says Pennant, there is a very low 
island, almost opposite to the entrance of the Waygat. It is 
remarkable from being merely a part of the basaltic chain ob- 
servable in many places in the northern hemisphere. It is, he 
adds, a kind of marble of the finest grain, of a deep black, and 
shining like polished steel, never occurring in beds in the earth, 
but standing upright in pillars with regular angles, comfiosed 
of a number of parts placed one above the other, with so muoh 
exactness, that one would say they were formed by the hand of 
a skilful architect, Here the pillars are from eighteen inches to 
thirty inches in diameter, for the most part hexagonal, and fonn- 
ing a superb pavement or floor of marble. 

According to all appearance, traps or basalts occur there ; 
and, from some remarks of Captain Scoreaby, we might be 
tempted to ask further if Moflen Island and Low Island, sttua- 
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ted to the north of Spitzbergen, beyond the 80th d^ree of 

latitude, may not be formed of volcanic materials.* 

16. Volcanic Island of Jan A/ayc«.— But all these fod of 
eruption appear to be extinguished at the present lioie; and it 
is in the island of Jan Msycn. situated in the 71st degree of 
north latitude, that we find the nearest volcano to the pole. May 
we be permittetl to express the hope that the expedition will 
include this remarkable island within the circle of its invesd- 
gattons. 

According to Captain Scoresby, the island of Jan Mayen is 
very much elongated from S\V. to NE. Its length is ten 
leagues; its breadth three leagues. It increases in breadth at 
its NE. extremity, which presents the form of a lozenge, h». 
ving each of its sides alwut three leagues in length. This space 
forms the base of the remarkable mountain called the Beeren- 
berg (Bear ^fountain). Tlic SW. part of the island is joined 
to the N\V. part by a narrow isthmus, and is itself very much 
elongated, whilst its breadth varies from one to five miles. 

The object which particularly strikes the attention, on ap- 
proaching the island, is the pointed peak of the Beerenber^, 
rising to an elevation of C8T0 feet above the sea. It appears 
placed on a base, which is itself hilly, and rises to a mean height 
of 1600 feet. 

Three places in this island, called Wood Bay, Great Wood 
Bay, and Lillle Wood Bay, received their names from the great 
quantity of pieces of decayed wood which are found there. 
These woods, whether floated thither or fossil, will give rise to 
the same questions as in Spitzbergen. 

Captain Scoresby, havinglanded in Jameson's Bay, remarked 
indications of volcanic eruptions. Wc observed, says he, at 
every step fragments of lava ; he also mentions trap-rocks and 
cellular basalt, with crystals of augite, ashes, scoria?, vesicular 
lavas, and burnt clays. A hill, Esk Mount, 1500 feet high, 
which he ascended, presented a beautiful circular crater from 
500 feet to 600 feet deep. 

Another analogous crater was seen to the SW. of the first 

* Low Island is composed of (raaKition rocks. Vidt " Parrr's Altemf t 
to reach the North Pole," p, -ii^i.— Edit. 
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The appearance of tlic whole country aniiuuncecl the action 
of subteri'anean fires. 

At some distance, near some large tissures which were visible 
here and there in the rock, they saw immense accumulations of 
Lavas which seemed to have been ejected from these fissures. 

At the end of August 1818, says Captain Scoresby, we were 
surprised tn see near Mount Esk considerable jets of smoke 
proceeding from the earth at intervals of from three to four mi- 
nutes. This smoke was driven upwards with great velocity, 
and reached a height of 4000 feet. 

This eruption, and the traces of ancient eruptions remarked 
by Captain Scoresby, might probably, like those which some- 
tinies happen at a short distance from the sea, near Naples of 

Catania, be only lateral eruptions of a principal volcano, which 

^U would be, according to all appearance, the Beerenberg itself. 

^1 This might he ascertained by an attentive examination of tht 

^P Structure of the whole island, and particulaily of its northera 

^M part. It is probable that the snows and glaciers, which arc not 

H less remarkable in the island of Jan Mayen than in SpitzbeT' 

gen, do not allow of this mountain being ascended, but perhaps 

the naturalists of the expedition will be able to explore those 

gn)uped around its base, and to penetrate into the crevices 

which they present. It will, at ail events, he possible to sketch, 

under various points of view, this remarkable peak, whose struc- 

I tore perhaps bears some resemblance to that of the Peak of Te- 

f nerilTe. It would also be very interesting to make collections 

L of the volcanic productions of the island, and of the other rocks 

vhich may occur in it. 

The interest which would he attached to these researches 
I would be so much the greater, as the island of Jan Mayen is 
1 situated in the prolongation of the volcanic zone which crosses 
L Iceland, and which has already been an object of investigation 
[ to several of the naturalists of the present expedition. 

The examination of the island of Jan Mayen would com- 
plete, in a brilliant manner, the investigation of the northern 
Atlantic Ocean, pursued with so much perseverance by MM. 
Gaimard and Robert. 
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RemarlLS upon tfte J'/ii/s'ical Conititutimi nf thr Arabians, vh 
may be c<msidered as t/te Prototype or- Primithf Rarx t^ the 
Species. By M. Laiiket.* 

DoKiNC our expedition to Eg}-}>t, at the dose of the last ceti. 
lury, 1 directed a large share of my attention to the study of 
the j)hysical condition of its inhabitants, and especially to that 
of the Arabians. With this object in view, I made extentnvc 
anatoniieal researches into the physical constitution of tnu)^ 
individuals, of both sexes and of all ages, whom we were in the 
habit of attending in particular wards of our military hospitals. 
1 also prepared skeletons, and a great number of crania, which 
were deposited, along with many other objects of natural hi*. 
tory, in my house at Cairo, into which, during my absence itt 
Alexandria, the plague was introduced. Upon this the Com- 
mission of Health of Central Egypt ordered the whole of the 
contents of the mansion to be burned, and thus my collection 
was destroyed. But notwithstanding this misfortune, I rgoice 
that I had noted in my journal, and in my work Jteiathn CU- 
rurgkaU derArmie iTOrimt, the chief peculiarities of the phy- 
sical constitution and of the character of these Arabs. 

1 shall now add to this sketch the result of the additjotml 
researches which I have ntade, whether individually or with the 
assistance of associates.-f* both in Egypt, and more extensive- 
ly over Africa ; and which sjjecially refer to the external forms 
of individuals of this nation, to the structure and density of 
their osteology, to the conformation of theirinternal and exter- 
nal organization, and to their instinctive Acuities. 

This interesting people, undoubtedly one of the most ancient 
in the world, have their chief residence in that immense coun- 
try, which, on the one hand, separates the Red Sea from the 
Persian Gulf, and on the other, the Mediterranean from the 
Indian Ocean. The mild and salubrious climate of tlus coun- 



* Dnwn Dp for the use of the Scientific Commission whicli ia 

jirDceed to tlie French posscEsioiis in AJrica.^ — ComjX. Bend. iVa. S3,. 

■\ Dr Gu^ron, Chti^f Sur(,-eoD oi the; Miliiary Uospitnli in 

tspecittlly nupplied me with ei number of valuable observBtiono. 
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try presents some slight modi G cations, which are to be attribu- 
ted to the differences of the surface, or to the nature of the soil, 
in each of its principal regions. Its productions are well known ; 
ttnd its native inhabitants and animals have a physiognomy and 
character which are quite peculiar, and which distinguishes 
them generally from all those which appear in the other regions 
of the globe. 

The physical study of the first class among tlieni, viz. the 
Arabians, has been the principal object of my researches, as I 
Lave stated in my Egyptian campaign ; and this variety of our 
race may be easily distinguished into three different groups: 
Isi, That of the Eastern Arabs, coming from the margin of 
the Red Sea, or from jXxnbia properly so called ; 2(/, That of 
the Western Arabs, or the original Africans of Mauritania or 
of the coasts of Africa ; and, 3(f, That of the Bedouin Arabs 
or Scenites, the wandering hordes of the confines of the de- 
serts. 

The individuals of the Urst group, wliu abound and are perpe- 
tuated iji the class of FtUahs or labourers, and in those of all the 
artisans of the whole of Egypt, and the fertile countries of 
Africa, are somewhat above the average stature; they are ro- 
bust and well formed; their skin is sun-burned and brown, 
and is elastic ; their countenance is oval and copper-coloured ; 
their forehead is broad and elevated ; tiie eyebrow is black and 
bushy ; the eye is of the same colour, deep-seated, and quick ; 
the nose is straight, and of medium si;£e; the mouth is well 
defined, the teeth well set, beautiful, and white like ivory ; the 
ear, beautifully formed and of the nornjal size, is slightly curved 
forwards ; the auditory foramen is exactly io the same level with 
the external or temporal eomniissure of the eyettils, as generally 
happens in every individual of every race.* Some additional 
differences may be observed in the women; tlie graceful con- 
tour of their limbs is especially admirable, also the regular 



* Th^se liacaiiioats have ticcn tracixl in all ihAr acciirouj hy llii? able 

pencil of Girodet, in llie liead of aii Arub Cliiaf which I have preneoted 10 

I the Acadnay. It is also to be obsiTTed, that tho rxtemul ear viuies widely 

I both ai to form nud size, not only in different nations, but also among indi- 

I vidunls of the same tnbe. 
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proportions of their hands and feei, snd tlie el^ance of their 
nttitudes, steps, &c. Sec. 

The second group of Arabs docs not diSer essentially in its 
physical forms from the first ; and there is, moreover, a perfect 
analogy of churacter between the individueUorthese two groups. 

Tlie Bedouins, or shepherd Arabs, are generally divided into 
tribes, which are scattered iijinn the confiues of the fertile lands, 
at the commencement or upon the margin of the deserts. Thejr 
Uve under tents, which tliey transport from place to place ac- 
cording as they find removal necessary. They have generally 
a very strong resemblance to the other Arabians ; whilst it 
may also be observed, that their eyes are more sparkling, thdr 
features are usually less distinct, and their stature is somewhat 
inferior to that of the civilized Arabs. They are also more 
agile ; and, though slight built, they are very strong. Their 
imagination is very lively, and their character is haughty and 
independent ; they are suspicious, dissembling, and restless, but 
at the same time brave and intrepid. They most religiously 
observe the tites of hospitality. They are especially remark- 
able for their profound address, and for great and remarktdile 
intelligence. They are regarded as excellent horsemen ; and 
they boast, not without reason, of their skill in the use of tbe 
lance and javehn. Besides, they are exceedingly skilful as 
tradesmen and artisans. 

The nianners and customs of all these classes are very nearlr 
the same. They rear sheep, camels, and horses of the rarest 
breed; they all speak Arabic, and profess the same religion. 
They all, moreover, live nearly in the same way. Their nour- 
ishment cousistr^ principally in dairy produce, eggs, and vege- 
tables ; they eat but seldom, and consume but little meat ; aud 
in general they are very sober and temperate as to drinking ; 
and they easily support nil kinds of privation. They all shav« 
the head, and allow the beard to grow. 

The women allow their hair to grow, and often colour it, on 
likewise the eyebrows with puiiit of a more or less deep brown 
colour, which is in no degree injurious to the hair ; on the 
contrary, it rather strengthens it, and imparts to it a beautiful 
black colour. They also dye with a liquor of a golden-yellow 
colour, procured from the henna-plant, the circumference of the 
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feet and hands, reaching to tlie points of the tws and fingera. 
These parts, and also the countenance of the young of the 
higher classes, arc protected from the disfiguring effects of the 
small pox (when not preserved by inoculation) by means of 
gold leaf, which is applied to all these parts at the invasion of 
the malady. This practice seems to have been common to the 
Egyptians, and to the Arabians properly so called." 

Every individual, of either sex, wears a turban more or less 
rich, according to his wealth ; this turban is worn in form of a 
circle round the head above the ears, which are slightly inclineil 
towards the temples, so that their head appears almost spheri- 
cal in form, and unusually elcvated.+ It is this particular form 
of the ears, and this remarkable elevation of the cranium, 
which, without doubt, have led our much respected associate, 
M. Dureau de la Malle, to remark that the auditory foramina 
were placed lower in ihe heads of Arabians, than in those of 
people of other nations ; but ve are convinced by the compara- 
tive examination of the temporal bones in which these foramina 
are placed, that their respective situation is absolutely the same 
in the heads of the inhabitants of all other countries. 

The peculiar genius of these men led them to supply tlie 
first shepherd-kings to Egypt, as also the first astronomers, the 
profoundest philosophers and most able physicians ; their other 
exploits and conquests are well known. 

The perfectibility which we have thus recognised in all the 
internal organs, and in those also which belong to the external 
members of these Arabians, really announce an innate intelli- 
gence proportionate to that physical perfection, and which 
is, without doubt, superior, other things being equal, to that, 
fur instance, of the people of the northern regions of the globe. 

In Egypt, we have remarked that the young Arabians of 



" M. Larrpy eihibiteil to the Academy the foot of n mummy in which 

lis kind of gilding were apparent. 
■\ This excentric expansion, or development of thp prmieBs of oaniBL'ftlJDn, 
nliicli proceeds from the centre to Cbe circumference, i.-nufimis ihe principles 
which I have maintained in Iho memoir 1 liiul the honour to read to tlic 
Acndemy upon wounds of the he.id, nnd the osteology of the cranium. The 
examinstion of the specimen here prcBented may coovince every one of this 
[ physiological verity. 
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both Bexes imitate all the prtxluctions oF our arti&ts and artisans 
with the niost astonishing facility ; they also acquire languages 
with remarkahie facility. 

It is highly proltabte that the climate of Arabia, It^cther 
with the sober, regular, and simple life of this race of men, who 
owe their birth to this rich and fertile country, have contribu- 
ted to produce that perfectibility of organization, and that raw 
intelligence, which, in some respects, makes them altogether s 
peculiar race. 

Independently of this elevation of the vault of the cranium, 
and of its almost spherical form, the surface of the jaws ia of a 
great extent, and is in a straight or perpendicular line ; the or- 
bits likewise, wider than they are usually observe<I in the cra- 
niums of Europeans, are somewhat less inclined backwards; 
the alveolar arches are of moderate size, and supplied with very 
white and most regular teeth ; the eanines especially project 
but little, confirmatory of the assertion made by travellers, who 
have all agreed respeciing the regimen of the Arabs, that they 
eat but little, and very seldom of animal food. We are also 
convinced that the Ixines of the head of individuals of this na- 
tion are thinner, and, as it appears to me, more dense, allowing 
then) to be of the same dimensions as those of other people. I 
much regret that I have not been able to delerniinc their spe- 
cific gravity, but the experiments which can be made for the 
procuring of this result are very difficult, and, after all, do not 
furnish any real certainty : the trans])arency, however, of these 
crania alone proves this pcctih'ar density. After what I have 
now said, it will not, I imagine, be difficult for anatomists li> 
appreciate, by an attentive examination, the differences which 
we have now indicated. 

This physical perfection of the bones of the head is equolly 
apparent in all other parts of the skeleton. In fact, I have re- 
marked that comparatively the bones of the limbs of the Arabs 
arc more dense, and of a more compact tissue, without losing 
any thing of their elasticity ; the eminences which aflbrd inser- 
tion to the cords and the fibrous bands of the moving powers 
are very strongly marked ; and this supplies these powers with 
so many very solid points of support, and so leads to the great- 
est precision of movemeni. 
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^V^ In addition, we have observed, \»l, That the circumvolutions 
^P of the brain, whose masg is in proportion to the capacity of the 
cranium, are more numerous, and the furrows which separate 
them are deeper, and the matter (vhich forms the organ are 
more dense or firmer than in other races.* 2(/, That the ner- 
vous system, proceeding from the medidia oblongata and the 
spinal cord, appears to us to be composed of nerves more dense 
in their structure than is found in Europeans generally, %d, 

I That the heart and the arterial vascular system present the 
greatest regularity, and a most jjcrfect development. 4(/(, That 
the external senses of the Arabs are exquisitely acute and re- 
markably perfect ; their sight has a most extensive range, they 
hear at very great distances, and also perceive the subtlest 
odours ; this perfection is likewise very conspicuous in all the 
vital organs. 

The muscular or locomotive system is strongly marked, and 
is conspicuously designed under the skin; its fibres are of a 
deep red colour, firm, and very elastic, explanatory of the 
power and agility of this people. This physical perfectability 
is very far from being found among the mixed nations of a part 
of Asia and of America, and e.specialty among the northern na- 
tions of Europe. Upon tlie whole, I am convinced that the 
cradle of the human race is to be found in the country on which 
we have had occasion to dwell ; and this conclusion woidd be 
more decidedly reached, if we could ascertain the s])ecific gra- 
vity of the bones of the true Arabs ; for this would assuredly 
appear greater, other things being equal, than with people of 
other nations, who undoubtedly do not possess in the same per- 
fection the other normal properties on which we have dwelt ; 
and this again leads to the conclusion that the Arab is the 
primitive race. 

I have found among the Spaniards, more especially the 
Basques and Catalonians, a great analogy in physical and 
instinctive qualities with the Arabians, from whom, without 
doubt, the majority of the inhabitants of Spain and of our Py- 

* These phcaomena have been observed in the brmn of the celebrated 
poet BjTon. We havegiven asnccotuilgf his nunifuyui theStUvoLof our 
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fences are descended ; to whom I may add the mhabitaats of 
Cornea, and of many otber of the islands Id the MeditemtnesD. 
The people, or individuals, of other countries of the earth, whose 
form of head and organic siruclure niost approximate to ihc 
physical constitution of the genuine Arabians, are oeccsamljr 
possessed of a proportionate perfec lability in their sensitivtt 
iunctions and their intellectual faculties. 

We shall confine our remarks on the present occasion to the 
statement of these general ideas, which are the result of the re- 
searches and comparative observations I have had an opportu- 
nity of making among many different nations in the four quar- 
ters of the globe. I flatter myself that they will be useful to 
the scientitic commission which is appointed to make obsen'a- 
tions around Algiers, and the ancient kingdom of Syphax : 
they may also assist hi suggesting rules of health for the pre- 
servation and propagation of the physical and instinctive qua- 
lities of this race of primitive men, 

M. Larrey presented to the Academy the Corsican head, and 
the two others, to which he referred, that, viz. of an Arab, and 
of a young Parisian aged twelve years, also the head of a Ne- 
gro. All these he presented to the Museum of Natur«l His> 
tory. 



On ike Revolutions of Iceland, Political and Natural.* 

Iceland is perhaps the most singular country in the world. 
It is generally agreed that it received its first settlers from 
Norway. For a century or two, new colonies were seen suc- 
cessively to arise, which were nearly all headed eitlier by bold 
adventurers, or by great Norwegian chieftains, who, persecuted 
by their kings, expatriated themselves that they might avoid 
tyranny. On landing in Iceland, they beheld before them 
open and unoccupied land?, on which they freely established 
themselves and their followers. They ere long induced some 
of the principal families of Sweden to join them. These noble 



* From the Voya^ en IJandt tt an Qrotnlatut, alaxtU t\ 
lome i. pari i. Par J/, p. (Joiuianf. Paris 1B3H. 
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families brought along with tliem wealtli, information, and 
withal a certain degree of inquietuile as it regarded the future. 
The main cause of this was the apprehended vengeance of the 
monarchs they had left, and, to avoid surprise from tliem, they 
entertained, in the different courts of Europe, confidential ad- 
visers, wlio might observe and report to them whatever in- 
trigues or political movements occurred. The written commu- 
nications of these agents were preserved in the annals of the 
island, in which were likewise inserted all important inter- 
nal and domestic events. Hence resulted in the course of time 
a great collection of memoirs, the copies of which were multi- 
plied, and circulating freely, and thus was there gradually spread 
over the whole mass of the population a taste for historical 
studies, which, in spite of occasional alternations of activity and 
languor, has been perpetuated even to the present day. At the 
present moment the inhabitants of Iceland are passionately de- 
voted to the study of their own history, and to that of nations 
removed to the greatest distance from them ; so that almost 
imder our eyes, and in ages which we may designate mo- 
dern, the Icelanders have (bllowed the example set them by 
the most ancient Egyptians, as may be seen in the Critict and 
TimtEus of Plato. It would even appear that the love of let- 
ters, which supposes, and induces, this love of serious studies, 
was common to die people of the northern nations i for we 
learn from Thomas Barthohn that, alrout the year 1450, a 
royal academy was formed at Copenhagen, which, it will be 
observed, is nearly two centuries previous to the institution of 
the most celebrated academies of Europe. But be this as it 
may, the Icelandic Sagas (the name attached to these very 
early memoirs, in the Scandinavian tongue), have long enjoyed 
the highest celebrity. Besides several poems, and some cos- 
mogonies, which are sufHciently absurd, there may be found in 
them the original traces of the fundamental laws of several con- 
temporaneous people, and more especially of the English. And 
thus it is probable that if the Sagas had been investigated fo^ 
other objects than the acquisition of antiquarian lore, — if they 
had been studied with a view to medical information, they 
would have disclosed many traditionary statements highly 
valuable for the science ; for there is no people so barbarous as 
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altogether to neglect one of the most important of its concerns, 
viz, that of its preservation ; and hence the Icelanders, so pe- 
culiarly careful in every thing which bears on themselves, bad 
the strongest inducements to attempt to transmit to posterity 
the recital of their own misfortunes, and the record of the means 
by which they were delivered from them. This subject we re- 
commend to particular attention. An it happens the Sagas are 
now cliiefly dispersed among the libraries of England, Den. 
mark, and Sweden, where they whet the curiosity of Europeans. 
They have been removed from their natural resting-place, like 
the obelisks of Egypt. Additional ones, however, may still re- 
inaiii in Iceland, an island, which, at so early a period, wrote 
its own history, and printed its own productions, an island 
which has produced great lawyers, and historians, and which, 
in our own days, has its merchants and travellers who traverse 
the wide world, and study the laws and political relations of 
its several nations; an island, in which education is so generally 
spread that the children of both sexes read and write at tfae 
age of eight and ten years, and recite liken-ise the sublime 
writings of Greece and Italy; an island, finally, which stOI 
reckons amongst its natives men who, profoundly versed in coo- 
lemporaneous literature, are not less familiar with that of other 
days. 

We shall finish in a few words the political history of these 
people. Iceland being twice the size of Sicily, and the original 
establishments being far asunder, and not numerous, they at 
first maintained themselves separately, and in the enjoyment of 
the roost perfect liberty. With time they became both more ex- 
tended and more numerous, and this twofold progress having 
approximated them to each other, their relative bearings nece». 
sarily became more close and pressing, A union of their 
strength would have made them powerful and formidable ; but 
discord divided and weakened them. Pride and all the evils 
it engenders, umbrage,jea!ouBy, animosity, the rivalry of power, 
the hatred and vengeance of families, armed them the one 
against the other, and thus with their own hands they opened 
to tyranny that door which before they had been so careful to 
foreclose. Favoured by these disputes, which they were care- 
ful sBCTetly to nourish, the kings of Norway invaded them, and 
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established themselves as the sovereigns of the island. Thus 
anarchy was the cause of the loss of independence ; and Iceland 
experienced the fate of Gieenland, and even of Norway itself, 
which was subordinated to Ihc sceptre of Denmark. 

To these political revolutions, so destructive of all prosperity, 
were added the still more awfid revolutions of nature. Volca- 
nos were kindled in various parts of the island. They blazed 
forth sometimes singly, sometimes together j and then was ef- 
fected, in the interior, and upon the surface of this devoted spot, 
agitated to its very centre, a universal convulsion. Rivers 
changed their courses, mountains their places. Yawning rents 
appeared every where, now beneath the beds of rivers, and now 
below the waves of the ocean. From these there issued gases.suf- 
focating and deleterious ; either inHanunabte, which blazed over 
the extent of many leagues ; or dense white columns of steam, 
which were instantaneously projected to the height of 80, 100, 
and even SOO feet, carrying along with them great black rocks, 
which fell down again with a fearful crash. Islands were up- 
r.iised in the middleof the ocean, hke the island of Graham, and^ 
like it, these islands again sank in the abyss. The forests were 
overturned; those Iwautiful forests, so much boasted of in the 
Sagas, were laid prostrate, and buried in morasses, whence they 
may now be obtained as great fossil trees. The cultivated 
lands were covered over with ashes and lava ; and great famts 
and whole villages were overwhelmed and engulfed, with all 
their tattle and inhabitants. Whatever was spared by these 
fearful fires, and these subterranean watery eruptions, other 
agents destroyed. Furious hurricanes, great avalanches, vast 
slips or falling of mountains, with dreadful thunder-storms, to- 
gether with pestilences among men, and murrains among cat- 
tle, including the eastern plague, which, in the year 134S, in- 
vaded and ravaged the whole world, nearly completed its 
destruction. Finally, to finish the melancholy picture, enor- 
mous rocks of floating ice, those great glaciers which cover and 
obstruct the Northern Ocean, which ever threaten the frail 
barks of man, whose resolution, notwithstanding, dares to brave 
them, those huge masses, carried along by the currents, find 
barrier upon the northern coast of Iceland. These arc some- 
times crowded with the great white bear, which, at considerable 
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risk, must be encountered and destroyed ; and sometimes carry 
itlong with them grent quantities of wood, which suggest the 
idea of moving forests ; a singular sight, wliich instantly sets 
the imagination at work as to the origin of so strange a pheuo- 
menon. Most freqiiently iheso great trees appear along with 
the glaciers, connected with them, but intertwined among 
themselves ; and they are sometimes so compressed and fretted 
the one against tlie other, that they actually take fire, and then 
exhibit the extraordinary spectacle of a devouring flame in the 
midst of the sparkUng ice. Whence proceeds all this wood ?^ 
and in what region is it produced ? Some of it carries its fruit 
along with it, and is thus recognised to be the product of 
Mexico ; other portions of it come from Carolina and Virginia ; 
others have descended the Alissi.ssippi, or have been conveyed 
to the oceuii by the St Lawrence, while still other portions 
seem to have drifted from the Pacific, and, finally, from the 
northern shores of Siberia. By what opposing powers have they 
all been forced to this spot as a rendezvous? Is it the shock 
of adverse currents which has pi'oduced all the agitation ? And 
have these agitations forced this wood from its original direc- 
tion ? Again, are these currents constant or successive ? Are 
they promoted by, or in opposition to the prevailing winds? Re- 
garding these trees, it is not to be denied that they are a great 
advantage to Iceland, for they supply all the wood which it 
contains. And as to the glaciers, they alone are snflicient to 
maintain in sterility a country which lias been otherwise so ex- 
ceedingly impoverished ; and of all its grievous calamities, this 
is, beyond doubt, the most frightful. It is, in truth, clearly 
demonstrated, that if the culture of corn, the cerealia generally, 
is no longer, as formerly, practicable in Iceland : — if legctatJon 
is both rare and insignificant ; — if, instead of magnificent forests, 
this island can now support only a, few sterile and mongrel 
herbs ; if, consequently, it is deprived of fruit, and even of ve- 
getables, it is owing to the cold which extends from these 
masses of congelation far over the land, keeping fast bound rfl 
germination, and extinguishing all vitality. lu the years 1753 
and I7i>i, this cold was so extreme, that it killed all the horses, 
and even the sheep, though in every way protected. 

But notwithstanding, in the midst of so many causes of ruin. 
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and in spite of !iuch enormous losses in his wealth and number*, 
the Icelander still maintains himself ; because his postures, the 
meat, and milk, and wool of his flocks,— the aquatic birds, and 
the birds of passage, which his gun procures him, — and, most 
of all, the livinfj treasures of the waters with which ever^" sea- 
son crowds his rivers, lakes, and the surrounding ocean, sup- 
ply him with superabounding sources of subsii'lence, which 
appear altogether inexhaustible. We speak not here of a few 
succulent plants which he may associate with these staples of 
support, augminting their quantity, and modifying their ef- 
fecti- But we cannot omit to state, that if Iceland is crowded 
with mountains covered with glaciers, and if these glaciers aeeni 
to rise higher, and extend wider from year to year, the soil 
which forms it, on the other hand, reposes on a vast storehouse 
of subterranean fire, which everywhere forces itself to the sur- 
face, and somewhat elevates itself every year above the level of 
the sen, bringing hot springs to the surface, simple, salt, a»d 
sulphureous, whose temperatiu^ is so high that they readily 
boil meat, and even as it were dissolve it, in a few minutes. 
Now, it sometimes happens that this heat, in certain districts, 
3 the companion of mountain streams, and the moisture thus 



added tu the heat, clothes the surface of these favoured 



regions 



with a rich, savoury, and in some respects a perpetual, vegeta- 
tion,- — a truly astonishing phenomenon in so high a latitude. 
Whence it may have happened, that, if the antique elephant 
ich some thirty years ago was so unexpectedly discovered 
a great glacier in the northern coast of Siberia, may be con- 
sidered as a representative of the organization which preceded 
the appearance of man on the globe, it would be only natural 
also to consider these portions of favoured land in Iceland, as 
a representation of those vast continents which were covered 
with forests, and consequently always endowed with heat, which 
were the dwelling places of the innumerable legions of those 
stupendous animals. But be this as it may, such i'^ the atrik- 
ing contrast which travellers here perceive. At (irst view, 
Iceland, naked, scraggy, sad, like the cloudy sky which covers 
it, and whitened only by the cold sheets of snow and ice which 
ivelope it, — without verdure, without vegetation, where the 
eye scarcely discovers a few thinly scattered habitations, sickens 
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tlie heart : he hesitates to visit it, and would almost fear to de- 
scend into that deep and mournful solitude, where he imagines 
that all is suflbring, and which is barely habitable. But we 
have only to familiarize ourselves a little with the person of 
the Icelander, — with his manners, his habits^ his industry, and 
all the details of his domestic life, to recover from these first 
impressions, — to be charmed with a life so simple, with an 
ease and quiet which elevates him incomparably above the 
Greenlandcr, and even above the indigent population of Europe. 



On the Cohur of the Ocean. By M. Arago. 

The study of the colour of the ocean has exercised the saga- 
city of a great number of philosophers and seamen, without our 
being able to affirm that the problem regarding it has hitherto 
Ijeen entirely resolved. 

To ihe question, What is the colour of tlie sea? the reu 
s}K)nses, indeed, might be very nearly identicaL It is, in fact, 
to an ultramarine blue that Mr Scoresby compares the general 
tint of the polar seas; it is to a perfectly transparent solution 
of the most beautiful indigo^ or to celestial blue^ that M. Costaz 
assimilates the colour of the waters of the Mediterranean ; it is 
by the words bright azure that Captain Tuckey characterizes 
the waves of the Atlantic in equinoctial regions; it is also bright 
blue that Sir Humphrey Davy assigns as the hue reflected by 
pure water ])rocured by the melting of snows and ice. Celes- 
tial blue, then, more or less deep, that is to say, mixed with 
smaller or greater quantities of white light, would appear to 
have been always the peculiar tint of the ocean. Is there any 
deceplion in this ? 

We shall speak chiefly of pure water : but the waters of the 
sea are often impregnated with foreign matter. Thus, for ex- 
ample, the green bands so widely extended, and so peculiarly 
striking in the polar regions, contain myriads of medusas of a 
yellowish tint, which, when mixed with the blue colour of the 
water, produce the green. Near to Cape Palmas, upon the 
coast of Guinea, Captain Tuckey's vessel appeared to move in 
milk ; which appearance arose also from multitudes of animals 
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floatiiig upon the surface, and so hiding tlie natural colour of 
the liquid. The zones of carmine red, which several voyngcrs 
Jiave traversed on the great ocean, arise from the same cau§t>. 
In Switzerland, according to Sir H. Davy, when the tint of 
the lake passes from blue to green, it is because its waters an.' 
impregnated with vegetable sultstances. Finally, near the 
TDOtiths of great rivers, the sea has often a brownish huCj aris- 
ing from the mud and other terrestrial matters, which are there 
held in sus|}eQMon. We have thought it right thus to insist 
upon the colours produced by foreign matter mixed with the 
water, so that they may in no degree be coiil'oimded with those 
upon which we are yet to dwell. 

The celestial blue tint of the sea is modified, and sometimes 
even totally changed, in those localities where the water is not 
very deep. It is, then, Ijecause the light reflected by the Iwt- 
tora reaches the eye mixed with the natural light of the water. 
The effect of this supcrpusition may be calculated by the law^; 
of optics; but we must join to our acquaintance with the na. 
ture of the two commingled tints, that, which is more difficult 
to ascertain, of their comparative intensities. Thus, a bottom 
of yellow sand but lighdy reflecting, gives to the sea a green 
tint, because the yellow mixed with the blue, as every one 
knows, produces a green ; now, without changing the shades, 
if you replace the dull yellow with a bright yellow, the slight 
blue of pure water will scarcely make this a lively light green, 
and the sea will appear jfcliow. In the Bay of I^^ango, the 
waters are always deep red ; so much so, that it is said they 
are mixed with blood- and Captain Tuckey satisfied himself 
that tile Imltom is intensely red. Let us substitute for this 
bright retl bottom, one of the same shade, but obscure and 
slightly reflecting, and the waters of the Bay of Loango would 
then appear oratige-cohured, or even perhaps yellow. 

Against this method of regarding the subject, one objection 
is made which, at first glance, apjiears serious: a bottom of 
white sand, it is said, ought not to alter the hue of the sea, for 
if white enfeebles the colours with which it mixes, at all events 
it does not change the tint. But there is a ready answer to thi^^ 
objection. For bow cau we be certain that tlie sand at llic bot- 
tom is white ? It is not in tbe open day, after we have fished 
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up a portion, and so exposed h to the w/iile light of the sun. 
or the clouds! Is the sand in the same condition when be- 
neath the water ? If in the open air you were to illuminate it 
tvith red, green, or blue light, it would then appear red, green, 
or blue. We have tlien still to inquire what colour strikes it 
at the bottom of the water ? 

"Water ia in the condition of many other bodies, which phi- 
losophers, chemists, and mineralogists, have very deeply studied, 
nnd which possess two kinds of colours, — a certain colour which 
is tr&nsmitled, and another colour, quite different from the tirst, 
which is reflected. Water appeals of a blue colour, by reflec- 
tion ; and some imagine it is of a green colour by transmission. 
Thus, water disperses in all directions, after having blued it, a 
portion of the white light which went to illuminate it ; this 
dispersed light constitutes the proper colour of liquids. As to 
the other rays, irregularlij transmiiled, their passage across the 
water makes them gieen, and this intensely in projxirtion ss 
the traversed mass is thick. 

These notions being admitted, we may now return to the 
case of a not very deep sea, with a bottom of while sand. This 
sand receives the light only through a stratum of water; the 
light, then, is green when it strikes the bottom, and it is with 
this tint it is reflected ; and in the second traject which the lu- 
minous rays make through the same liquid in returning from 
the sand to the open air, their green tint sometimes so predo- 
minates, that it prevails over the blue. This, then, perhaps 
may be the whole secret which, to the practical seaman, is, in 
the time of calm, the certain and invaluable inde.s of great 
depths. 

We have put it, in lime of calm, and not without reason ; 
for when the ocean is agitated, the waves suitably elevaled may, 
in fact, convey to the eye so large a quantity of transmitted or 
green rat/a, that the reflected blue ones shall be entirely masked. 
A few short observations will make this evident. 

Let us imagine a triangular prism placed in the open lur, 
horizontally, before an observer, somewhat lower than he is. 
This prism cannot conduct to the eye, in the way of refraction, 
any ray coming directly from the atmosphere. On the con- 
trary-, the anterior face of the prism will throw towards the ob. 
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server a reflected almospheric |>eiicil, a great pari of which, it 
is true, will pass above his head. This portion would require 
to be bent in its course, to be inflected, to be refracted from 
above downwards to reach the eye. A second prism, jilaced 
like the former, but nearer to the observer, would precisely 
produce this effect. 

After these few words, every one, without doubt, has already 
made the assimiiation which must lead to the conclusion towards 
which we are tending. The waves of the ocean are a kind of 
prism ; no wave is ever solitary ; the continuous waves advance 
nearly in parallel directions. Well, tlien, when two waves ap- 
proach a vessel, a portion of the light which the anterior face of 
the second wave reflects, traverses the first, is there refracted 
from above downwards, and thus arrives at the observer placed 
upon the deck. Again, then, we see transmitted light, light 
which is consequently made green, reach the eye at the same 
time with the common blue tints ; but these are tlie phenomena 
of great depths over white sand produced without deep water, 
and the green colour of the sea arises from the predominance 
of the transmitted colour over the reflected colour. 

We have now thus hastily tracei! the imperfect lineaments of 
a theory of the colours of the ocean, that thereby voyagers may 
be directed in the studies they may have occasion to make on 
the subject. The investigation of circumstances which may 
oppose this theory will suggest to them experiments, or at least 
observations, which without it they probably would not have 
thought of. For example, every one will understand that the 
prism waves should not produce identical efiects, whatever may 
be the direction of their propagation, and they will be led to 
expect some variation in the hue of the sea upon a change of 
the wind. Upon the lakes of Switzerland this phenomena is 
apparent ; is it so also on the wide ocean ? 

Some persons persist in assigning an important influence to 
the blue of the atmosphere in the production of the blue of the 
ocean. It appears to us that this idea may be subjected to a 
decisive proof, and in the following manner. The blue ravs of 
the atmosphere do not return from the water to the eye till after 
they have been regularly rejected. If the angle of reflection 
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equals S7°. they are polarised. A piece of tourmatine will Uw» 
completely eliminate tliem, and thus tlie blue of the sea will Ik 
seen apart without any extraneous mixture. 

With the intention of being freed, as much as pnssible, fiom 
the influence of reflection when studying the colours of the^ 
ocean, some able navigators have recommended that we abould 
always examine it through the trunk of the sliip's rudder. In 
this method the waterexhibits, in some points of view, beautiful 
violet tints; but with a iittle attention we may be coDvinccd 
that these hues are not at all real ; that they are only the effect 
of contrast ; that they proceed from annospheric light feeblj: 
reflected m an almost perpendicular direction, and coloand 
by their approximation to the transmitted green colours which 
almost invariably surround the rudder. 

If there be some who wish to admit, and develope, this at- 
tempt at an explanation of the colours of the sea, which we 
have just given, or if there be others who wish to refute it, and 
substitute a better in its place, it will still he necessary to be- 
gin by irtvestigatinfj the colour of water when seen by tmiis- 
mission witk tht aid of diffused ligtit. Those who will recall to 
recollection the pre-eminently green hue of the cut edge of a 
crystal glass, even when this glass is only illuminated in front 
and perpendicularly, will perceive all the importance t^ this rew 
mark. The following appears a very simple means of reachin|r 
a satisfactory conclusion. 

I shall suppose that the observer is supplied with aae oi 
tboee large lioUow ice prisms, which philosophers are in the habit 
of using when they wish to study the refraction of liquids. To 
make our apprehensions the more precise, we shall make the re- 
fnicting angle equal to 46% we shall then suppo^ that the 
prism is plunged partially into water, so that the edge of it* 
refracting angle shall be downwards and horizontal, and that 
one of the faces of this angle, viz. that which is most exposed 
(est tonrnce vers le large), shall be vertical, whence it will 
result as a necessary consequence tliat the other face will be 
inclined to the horizon at an angle of 45°. 

When the objects are thus arranged, the light which mores 
horizontally in the water at a fraction of an inch below the sur- 
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face, tbat which constitutes the colour of its cultitiff edge (.S'a 
colour de tranche)^ if I may be permitted lu use this expressioii, 
will strike perpendicularly the vertical ice of the pnsui ; it will 
penetrate into the interior of this instrument, will traverse the 

mall quantity of air which it encloses, will reach the second 
plate of ice, and will there be reflected vertically from below 
upwards. In looking upon this inclined ice, the observer then 
may judge of the proper colour which the water has by refrac- 
tion, quite as well as if his eye were in the li<jijid. In this fonn, 
the experiment is su simple and so easy, it requires so little 
time that we shall venture to request the Academy to recom- 
mend to our voyagers to repeat it as often as possible, not only 

vith sea-water, but also with that of lakes and rivers. Wlien 
the science shall he enriched with the results of all these obser- 
vations, we shall no longer run the risk of constructing theories 
which facts sooner or later will contradict. 

There is assuredly no occasion to remark that it is desirable 
that the hollow prism should be enclosed at its upper part by 
a piece of ice enclosed in glass, and having paruUcl facf s, This 
will prevent the apparatus from being tilled with liquid. The 
instrunieiil can easily receive ihe form of the common instru- 
ment from the hand of an artist. — Compfes Itendus, No. I. 
July 25. 1838. 



Description, with Drawings, of a Grmd'uig Machine lo/iicft ia 
urcd instead of a Tnrnivg Lathe, Jbr giving a truly Cylin- 
drical J&rm lo the rims of Pidhys and Drums : — aito Draw- 
ing avd Description iif a Machine Jbr Grinding Pulleys 
round o« tJic rim. By Mr Jaues Whitki.aw. {Commu- 
nicated hy the Society of Arts.) With two Plates. 

Glaigow, 19M Jniitury 1B3R. 
Gentlemen, — Mr Edwaru Sakg, in his paper on the Pro- 
gress of Exactitude in the Manufacture of Machines, has given 
II an account of the latest improvements made on the turn- 
;, planing, and screwing machines. But besides these ma- 
chines there is the grindstone, which has been 6tted up of late, 
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ao as to do certain kinds of work in an expeditious and accurate 
manner, and fiom some e\perience which I have had in work- 
ing it, I am of opinion that it might be applied to a greater 
variety of work, and much more extensively than it lias ever 
yet been. I will_/iVj( give you an account of a machine planned 
hy me for grinding pulleys or drums Inifij cylindrical on the 
rim, which has been much in useduringthelast eighteen months, 
After I have described this first machine, I will give you an 
idea of another machine, which has never yet been brought 
into practice, for grinding pulleys. Sic. round on the rim ; and 
then you will, I believe, be of opinion that grinding machines 
might be used to great advantage in factories where mill- 
gearing is made. 

Plate I, Fig, 1, of sketch No. 1, is a side elevation of a 
machine for grinding drums iir pulleys of a truly cylindrical 
shape, or, as it is called, siraigbc on the rim, and Fig. 2, is a 
cround-plan of the same machine. The parts which are seen in 
both Figs, are marked by the same letters in the one Fig. as in 
■ the other ; aa is the grindstone, and 6A is the pulley which is to 
be ground. The pulley bb is fastened upon the mandril c c, this 
mandril is fixed into the spindle dd at the one end, and it works 
into a plnmmet-Mock c at the other end. The sjwed of the grind- 
stone is 1 80 revolutions per minute, and the pulley bb makefl 130 
revolutions in the fAine time ; the stone and the pulley revolve 
in the same direction, in order that the part? in contact may rub 
upon each other at the combined s]>eed of their circumferences. 
There is a small shaft///; which, by means of the mitre wheels 
fixed upon it, gives motion to the screws f^g, gg, gg, in con. 
nection with the plummet blocks, into which the spindle dd 



and the mandril c 



■ork. As the pi inn met-b locks slide u] 



ipon 



ihe rails h, h, h, which form part of the framing of the uia- 
chine, in a similar manner as the parts of a slide-rest move, 
and as all the screws marked gg have the same pitch of threati, 
the spindle and the mandril are shifted at once, either from, or 
towards the grindstone, and keep always parallel to its shaft, 
if the handle or wlieel v is moved by hand. Upon the end of 
the shaft of the grindstone, a lievel pinion i is fixed, and this 
pinion gears into tlie wheel A*-, fixed ujwn the shaft /. The 
shaft / is bored out to fit the shaft m m, which is turned parallel 
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the whole of its length, so as to slide throiifrh the shaft / easily. 
There its a feather fixed into the shaft /, which fits the groove 
planed into the shaft m m, so that this shaft can shde through 
the shaft/; but it cannot revolve unless the shaft/ carry it 
round. Upon the end of the shaft mma small crank u is fixed ; 
us this crauk has a perpendicular position in the Figs, it is not 
so distinctly seen. The crunk pin has a brass on it, which slides 
into a groove ruiiiiing in a jrerpendiculur direction in the part oo- 
As two sets of the hushes in the part oo work upon journals 
cut into the spindle d d, if the grindstone revolve, the spindle 
)ld and the mandril cc will work endways, at one time in one 
direction, then in another, so as to bring an end of the pulley 
b b past a side of the stone, once for everv half revolution of the 
crank shaft ; and, in this way, the pulley and the stone, as they 
wear, keep perfectly cylindrical. !t will be evident that the 
mandril and the spindle liave no nitl's, and they are turned pa- 
rallel at the ])arts which slide and revolve into the plummet- 
blocks. The bracket;*;), which supports thecrank-shaft,]Gfi\ed 
upon the two plunimet-blucka for the spindle dd, and, un this ac- 
count, if they are moved from or towards the grindstone, it is 
carried along with them, 'i'he pulley 5, which drives the 
spindle dd, is connected to it(the spindle) in a similar way as the 
shaft m m is connected to the shaft i, and the part of (he 
bracket pp, seen in the ground plan passing nearly round this 
pulley, keeps it always at Its proper place. The small rod rr 
serves to guide the partus, and keep its groove always in a 
perpendicular direction. S is the pulley which drives the grind- 
stone. 

The machine now described grinds fifteen pulleys of 18 inches 
diameter by 5 inches broad, in a day, working ten hours ; now 
this is a great quantity of work, considering ihe very moderate 
speed at which the parts are driven. When a pulley is finished, 
if a planed malleable iron straightedge is applied on the rim 
parallel to its axis, it touches the pulley in every part. After 
a pulley is ground, it is shifted hack from the stone and still 
kept revolving, then a stick with a little emery and oil on it is 
pressed against the pulley, and tiiis gives it a fine polish, A 
grindstone for finishing pulleys is not anything like so ex- 
pensive to make as a turning lathe : it does incomparably more 
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work, and it does it as well as any wlf-iicting Inlhr ; 
when the iron is hard, which is frcqiientty the caw 
pulleyH, a lathe is good for nothing, and this makes no dilTe- 
rence in a grinding machine : ii grinding machine will finish 
pulleys cast much thinner than any that can he turned ; this 
IB a sanng of metal : from the manner in which the ends of s 
pulley work past the sides of the stone, it always keeps in good 
order : all these are advantages which a grinding machine has 
over a lathe, in finishing pulleys or <Irums. 

As the orank is made forked, and as tlie part o a lias u groove 
in it open at both ends, for the biis;h of the crank-pin to work 
into, the crank-pin can easily be taken away by unscrewing the 
nut which holds it to the crank, and then the spindle dd will 
not !»e wrought endways by the motion of the crank. ^Vhen 
the ends of a pulley are to be ground, the crank-pin is taken 
away and a pincing screw is fixed upon the rod rr. which acts 
upon the })art o o,*a as to press the spindle d d on end, the 
one way or the other, as retjuired ; then if the pulley is shifted 
past the side of the stone, the pincing screw will press its end 
against the stone, and, if the machine is kept in motion, the 
end of the pulley will be ground. Having the crank forked 
answers another purpose ; it allows the pin to he shifted further 
from, or nearer to, the centre of its shaft, in order to give a 
longer or shorter range to the motions which the crank gives 
to the spindle and mandril. A machine for grinding drums 
should be made widc-r than the one shewn in the sketch, at the 
place where the stone and the pulley to be ground work, in 
order to get the ends of u long drum gi-ound, when they are 
not linished in the turning lathe, at the time the drum is chuck, 
cil, to get its eye bored out. Perhaps the simplest way of fi- 
nislung the ends of a pulley which is Iwred out in the eve, » 
to do it in the luthe when it is on the chuck. When a pullej 
is finished, and it is to be taken out of tlie machine, or when 
« rougli pulley in to be put into the machine, the cutter t is 
driven out, and then the mandril cr is drawn on end by 
means of the handle w, after the key which holds the pulley 
upon the mandril is slackened. Any of the plum met -blocks 
which guide the spindle dd and mandril c c can readily be taken 
away, and a larger or smaller one put in its place; by this 
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means a spmdle or mandril to suit any sort of job may be used. 
The atone is covered in by means of a wooden box, so that the 
water used in grinding may not be thrown about the workshop. 
The scalp in Plate II. gives the dimensions of the parts of tbe 
machines shewn in both plates. 

The machine shewn in Figs. 1, 2, and 3 of Plate II. is one 
for grinding pulleys round on the rim ; in all the Figs, the 
same letters point out the same parts, o a ifi the grindstone ; 
b h is the pulley to be ground ; this pulley is fastened upon 
the mandril or spindle c c. When a pulley to be ground is 
put upon the mandril cc, or when a finished pulley is to be 
taken off this mandril, the pinctng screw d is slackened, and 
then the ruff into which it is screwed gets loose upon the man- 
dril; after this the mandril is drawn on end, so far as that a 
pulley may either be taken off, or put upon it, by taking bold 
of the pulley e which gives motion to the mandril. The two 
screws_/y^_^work into nuts fixed into the bracket gggf^, and 
by moving the handle or wheel A, the pulley to be ground is 
pressed against the stone, or shifted away from it as is wanted. 
The bracket gggg has two pins or gudgeons t i fixed on it, 
and the {ravoe 1 1 mm turns upon these pins as a centre. When 
a pulley is to be ground very flat on the rim, the plunmiet- 
blockfi k k are shifted as close to the rail marked m mas Ihey 
can get, by turning the handle n. The closer that the plum- 
met-blocks, into which the mandril re works, are brought to 
the rail //, the pulley will lie ground with the more curvature 
on its rim. The shaft oo is set in motion, by means of the 
bevel wheels p and g ; this shaft has an eccentric r upon it, 
which, by means of the connecting rod a, gi\'es motion to the 
frame II m m. By slackening the pincing screw (, the eccen- 
tric may be shifted along the shaft o o, and by slackening the 
pincing screws u and v. it may be shifted along the rod w W, 
so as to give as much travel to the frame / / m m as is req^uired. 
As the frame llm m is always in motion, it might perlraps be 
better to have a guide round the pulley e, in order to keep the 
belt on it. After the plummet-blocks k k are brought to the 
place on the rails of the frame II mm., which gives the pullej' 
its required curvature, the machine is set in motion, and the 
pulley is pressed against the stone by means of the handle h. 
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In orAcT to get a verj- large pulley put into, or taken out of the 
machine, the rail x must be taken away, by unscrewing the 
bolts whith fix its ends. In the bracket gg gg, each of tbe 
parts which hold the pins i i has a slit in it, go that, by un- 
screwing the nuts yy, the pins may be shifted to any end of 
the slits. One of these slits is seen in Fig. 3 ; it has a check 
round it to receive a shoulder formed upon the pin. In tbe 
frame llmm each of the parts which hold the bushes for the 
pins i i, has a slit formed, so that tlie bushes can be fixed on 
either end of it ; there are cutter holes placed so that the 
bushes can have other positions, besides at the ends of the slits. 
When the bushes are not fixed at any of the ends of the frame 
llmm,?i gib, as shewn in Fig. 2, is passed through a set of cut- 
ter holes; after this the brasses are brought up against it, and 
fixed by means of the same cutter which fixes them at the ends 
of the slits. By having the slits for the pins in the bracket 
gggg, and the slits for the bushes in the frame 1 1 mm, allows 
the rails upon which the bracket gggg slides, as well as other 
parts of the machine, to be made mudi shorter than they could 
be made without them, and some sizes of pulleys could not be 
ground at all without these slits. The use of the slits in tlie 
bracket gggg is to allow the mandril cc in every position to 
work clear of the part of this bracket, which has an upright 
direction in Fig. 1. The cutter holes in the frame llmm 
must be fitted, so that, in whatever place in tbe slits the bushes 
are shifted to, the rails // and m m will have an upright posi- 
tion, in a view, as per Fig. 1 ; and when the pins t i are shifted 
to the different ends of the shts, in the bracket gggg, from 
what they are shewn in the Figs., these rails of the frame llmm 
must have an upright position, in a view, as per the side eleva- 
tion. It will be seen that Fig. S is not a complete end view, 
but is only intended to shew some of tbe parts. 

If the smallest speed of a cone was made in the form of a 
pulley, with a flanch east inside of its rim close to one end ; 
and then, if the next larger speed was cast without arms, but 
having two flanches, one at each end of its rim, the parts now 
spoken of could be fixed together so as to form a cone of two 
speeds, by means of bolts passing through the fianch on the 
(mall speed, and one of the flanches on the large speed, Oa 
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the principle now explained, a tliird speed cnuld be fixed upon 
the cone, then a fourth, and si> on, till the reqiiircil number of 
speeds was put upon it. In a cone having a great many 
speeds, the largest speed should be cast with anus and a centre, 
the same as for the small speed. A cone of this construction 
could be ground upon a machine, as last described, by sepa- 
rating it into speeds, and grinding the smallest one first ; then 
the second smallest speed could be ground after it *as bolted 
upon the smallest s]>ee(i, and so on, grinding one speed after 
another, till the cone is finished. If cones were to be finished 
upon a grinding machine, it would require to be made wider 
than the oue to be shewn in sketch No. 2,* — I am, Gentlemen, 
yours respectfully, James Whitklaw, 

UilP of IB EiisseU Street, Glasgow, 
nuw iu London. 



* REroaTou Mr Whitelaiu's Miitliine for grindiug Cast-iron Pulleys. 

Edtnbi-hgh, XBtltJiils 103S. 

Voiir t'oiniuittce,Laviiif; att^ntivclj considered tlie drawing luid deacrip' 
tiou of this Diacliine, are of upiuion that it will pixiduce tlio i-eiiuired effect- 
They imagine, liowever, that there is a conBidemblt' defect in the arrange* 
meat of the relative poBitions of the grindstone and uf tlic dmm or pullej 
to be ground. The cnminimicalion is one of very high merit, and relates to 
a. BDbject every day becoming inoro important ; tho Committee, therefore, 
eonuder it worth while to criticise minutely the point referred to. 

In Mr Whitelaw'ii arrangiiment the axes of the drum und of the grind- 
Htone are parallel to each otlier. Two inconvenioiiccs result from this ; — 
In tlic first place there is created n tendency in the drum to follow the no- 
tioQ of the grinder, which cauaea rni undue, thongli not very considerably 
Etrain on the liaud or belt which leads the drum. In the next place, there 
is Ui tendency to streak the surface. It is true that aiTangeinenls arc made 
to shift the drum length-ways upon the stone, so lui to equalize the wear, 
und to shift the positions of the streaks, bnt this, in the opinion of yonr 
Committee, will merely palliate, not i>{Fectuully correct the cviL If the 
axes were placed at right angles to each other, both of those evils wonid 
be removed ; and if, iu addition, the motion of one or other shaft were re- 
versed at intervals, a surface woidd Ik produced superior hoth in general 
uecuraey and in finish. The streaks th<^n would cross each other obliquely 
on the drum, and the ultimate result would be a very fiat surface ; of this, 
one of your Committee has had abundant experience. 

Mr Whitelaw'g proposed method of rounding pulleys would, no doubt, 
answer perfectly ; indeed, there ajipears to be no distinction in principle, 
and as little in practice, between the machine for giving a straight, and 
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On Storms. By Mr William C. Redpield of New Yort, 
and Lieulenant-ColQnd ReiD, Royal Kngine»«. 

Colonel Cappke of ibe Enst ludta Company'^ service, in a 
work on Winds and Monsoons, publi§hed in the year 180L, 
Mates it as his opinion, that hurricanes will be found to be great 
whirlwinds ; and says, " It would not, perhaps, be a matter cS 
great difficulty to asecrlain the situation of a (>hip in a whirl- 
wind, by observing the strength or changes of the wind. If 
the changes are sudden^ and the wind violent, in all probability 
the ship must be near the centre of the vorte\ of the whirl- 
wind ; whereas, if the wind blows a great length of time from 
the same point, and t!ie changes are gradual, it may reasonably 
be supposed that the ship is near the extremity of it." 

This view of the nature of hurricanes appears to have been 
lost sight of for a long time, or to liave been mentioned only in 
a very cursory manner, until an American observer, M r W. C 
Hedfield, published in the 20th volume of Siltiman's well known 
American Journol of Science and Arts, a valuable memoir, 
entitled " Rcniailrs on Ihc prevailing Storms of' the JtlatUic 
<xtaat gT North America^ in which he maintains (and we be- 
lieve without any knowledge of Capper's work) that these 
storms are grtat whirlwinds. This memoir, inserted in the 
18tb vol. of the Edinburgh New Philosophical Journal, from its 
important details, and the general plausibility of the explanation 
offered, we esteemed a valuable contribution to the natural his- 
tory of the winds. In the year 1834 we were again gratified by 
receiving from Mr Redflcld a copy of another memoir, entitled 
" Observations on the Hurricanes and Storms of the West In- 
thai for gfiving & circular outline ; here, obo, tlic crossing of the two nto- 
tlnns ODght to be attt^nded tn ; vere tltat ildne, ih^re wonld proboUjr be 
no am fdtmd for oil &Dd emerj afterwards. 

On the whole, your Committee beg to recommen J thia iiitfrastiiig oom- 
niunication to the atteDtive cooside ration, and I'avouralile nol(c«, of the 

Ebwakd Sa««, CbMBMr. 
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dies and the coast of the United Stales, tcith a chnrt" in which 
hisopinion, as to the nature of storms, is further enforced and 
supported by numerous additional ubser^ations, This memoir 
and the accunipanying chart were also published in the 20th 
voiunieof The Kdinburgh A'ne Phihaopkka} Journal. Inthis 
way we enabled British meteorologists to become acquainted 
with Mr Redfield's observations and views. As our meteorolo- 
gists generally had taken but little notice of these memoirs, we 
were rejoiced to finil them brought prominently before the 
British Association, nt Newcastle, by a very intelligent officer 
and excellent observer, Lieut.-Col. Reid of the Royal Engi- 
neers, in a " Report explaining the progress made towards de- 
veloping the Laze of Storms, and a statement of what seems de- 
sirable shoidd he JurVicr done to advance our knowledge of tke 
sttbfeci.'" Colonel Reid, at the meeting of the Physical Sectioo 
of the British Association, commenced by stating " that he had 
long l>een convinced that the operations of the Deity in the 
workings of his providential care over his creatures, were go- 
verned by fixed laws, designed by incomprehensible wisdom, 
arranged by supreme power, and tending to the most benevo- 
lent cuds. That however irregular the tempest or the torna- 
do might appear to the inobservant, yet our own day had seen 
some of these phenomena reduced to rule ; and he doubted not 
soon to convince the Section that we were on the eve of ad- 
vancing some steps farther towards this most de.«rable end. 
He felt confident, indeed, thai the laws of atmospheric changes 
were dei>endLnt on such fixed principles, ihat nothing was want- 
ing but a more intimate acquaintance with the subject, to ren- 
der man's knowledge of these laws a^ jx-rfect as that which he 
bad attained in any of the sciences now called strict. His at- 
tention had been first directed to the subject in 1831. He ar- 
rived, on mibtary service, at Barbadoes, immediately after the 
desolating hurricane of that year, which, in the short space of 
seven hours, destroyed 1477 persons on that island alone. He 
had been for two years and a half daily employed as an engi- 
neer officer amidst the ruined buildings, and was thus naturally 
led to the consideration of the phenomena of hurricanes. The 
first explanation which to him seemed reasonable, he found in 
ft pamphlet by W. C. Redfield of New York, extracted froni 
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the American Journal of Science, a work much less known in 
thifl country than its value and great merits deserved. The nurtfa- 
east storms on the coast of America had attracted the attention of 
Franklin. He had been prevented by one of these storms from 
observing an eclipse of the moon at Philadelphia, which he was 
Boon after astonished to find had been fell at Boston, although 
that town lay to the north-east of Philadelphia. This was a 
circumstance not to be lost on such an inquiring tiiind as 
Franklin's: he ascertained, upon inquiry, that the same north- 
east storm had not reached Boston for some hours after it had 
blown at Philadelphia; ami that, although the wind blew from 
the north-east, yet the progress of the entire storm was from the 
south-west. He died, however, before he had made any fur- 
ther progress in this investigation. Col. Capper of the East 
India Company's service, after having studied meteorological 
subjects for twenty years in the Madras territory, published s 
work, in 1801, upon winds and monsoons, giving brief state- 
ments of their fatal effects, from Orme's ' History of Hindos- 
tan,' In this work he states his belief that hurricanes will be 
found to be great whirlwinds ; and says, * it would not, perhaps, 
be a matter of great difficulty to ascertain the situation of a 
ship in a whirlwind, by observing the strength and changes of 
the wind. If the changes are tuddcn, and the wind violent, in 
all probability the ship must be near the centre of the vortex 
of the whirlwind ; whereas, if the wind blows a great length 
of time from the same point, and the changes are gradual, 
it may reasonably be supposed thai the bhip is near the ex- 
tremity of it.' In this conjecture respecting the nature of 
hurricanes, Col. Reid conceived Col. Capper to be decidedly 
right, and the conclusion he drew from it has stood the test of 
close examination. IVlr BcdfieUl, following up the observation 
of Franklin, and though probably unacquainted with the views 
or opinions of Capper, ascertained that, while the north-east 
storniB were blowing on the shores of America, the wind was 
with equal violence blowing a south-west storm on the Atlantic, 
Tracking Franklin's storms from the southward, he found, 
throughout their course, that the wind on opposite sides of tlie 
shore, over which the storm prevailed, blew in opiKJsite direc- 
tions, and that, in iact, the entire storm was a progressive vhirL ^ 




I 



BtJfield and Rtid on Slurms. 3+6 

;nd, and that all these whirlwinds revolved constantly i" t'l* 
same direction. In one of the numbers of the American Journal 
of Science (for 1 831 ), Colonel Reid found collecteil together by 
Mr Redfield many records of the same storms, and a chart, on a 
very small scale, shewing the progrcsaof one. Strongly impressed 
with the conviction that Mr Redfield's views were correct, he 
determined to verify them by making charts on a large scale, 
and laying down on thum the different reports of the directions 
of the wind at points given in the American Journal of Science ; 
and the more exactly this was done, the nearer ivas the approxi- 
mation to the tracks of a progressive whirlwind. He then ex- 
hibited to the Section a volume containing eight charts on a 
large scale, of which the first and second chart contained the 
result of this part of the examination ; and he explained liow 
the arrows shewing the direction of the wuid at the several sta- 
tions were all on the right hand side of the several circles flving 
from the south, while at the stations at the left hand, or towards 
the east of the chart, they were all coming from the north. 
Colonel Reid went on to explain, that as his objecl was not (o 
establish or support any theory, but simply to arrange and re- 
cord facts, he had only at present to give such a sketch of what 
had been done, as would turn the attention of abler men than 
himself to this investigation, and to impress upon commercial 
men the importance of carefully preserving tile logs of their 
merchant ships: the practice was, he found, to return these logs 
to the brokers so soon as the vessel returned to her port, and 
after his accounts were balanced, they were considered as of no 
further value. He had published at length the details of hU 
examination of this question. He had procured the actual log- 
books of ships, and had combined their information with what 
he could obtain on land, thus comparing simultaneous observa- 
tions over extended tracts. On the eighth chart he pointed out 
eight ships in several positions in the same storm, the tracks of 
several crossing the patli of the storm, and the wind, as report- 
ed by the ships, corroborated by the reports from the land. The 
observations of ships possess this great advantage for meteoro- 
logical research, that nierehant-ships" log-books report the wea- 
ther every two hours, and ships of war have hourly observiticns 
always kept up. After tracing a variety of storms in north lati- 
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tudcs, and being impressed with the regularity with which tl»^ 
appear to pass toward the North Pole, and alwajs revolved in 
the same direction, — vh. opposite to the hands of a watch, ur 
from the east round by the north, west, south, and east, — he 
was led to conclude, that, in accordance with the order of na- 
ture, storms in south latitudes would be found to revolve in a 
contrary direction to tliat which they take in the northern hemi- 
spheres. He earnestly sought fur facts, to ascertain if this 
were really the case, and had obtained much iuforinatiau con- 
firmatory of the truth of tlie conjecture, before lie was aware 
that Mr Redlield had formed the same conjecture, without, 
however, having traced any storms in south latitudes. Ths 
general phenomena of these storms will be understood, if the 
storm, as a great whirlwind, be represented hy a circle, whose 
centre is made to progress along a curve, or part of a curve, 
which is, in most cases, of a form approaching the parabolic, 
the circles expanding as they advance from the point at which 
the storm begins to be felt, the rotatory motion in the northern 
hemisphere being in the contrary direction to that in which tlie 
hands of a watch go round ; while, in the southern hemisphere, 
the rotation is in the same direction as that in which the hands 
of a watch revolve. He [tointed out how his views wore il- 
lustrated by the disastrous storm of 1809, experienced by tlie 
East India fleet, under the convoy of tlie CuUodcn Une-of- 
battle ship, and the Terpsichore frigate, and four British meo- 
of-war, which left the Cape of Good Hope about the same 
time, intending to cruise about the Mauritius. Some of these 
vessels scudded and ran in the storm for days; some, by lying 
to, got almost immediately out of it, while others, by taking a 
wrong direction, went into the heart of it, foundered, and wen? 
never heard of more : others, by sailing right across the calm 
space, met the same storm in difl'erent parts of its progress, anil 
the wind blowing in opposite directions, and considered and 
spoke of it as two storms, which they encountered ; while others, 
by cruising about within the bend of the curve, but beyond 
the circle of the great whirl, escaped the storm altogether, which 
had been for days raging on all sides of them. This led hire 
tn draw the very important practical conclusion as to how a 
ship should act when she encountered a gale, so as to escape 
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from it. By watching tlie mode of veering of the wind, ihe 
portion of a storm Into wlikh n ship is falling may be ascer- 
tained : if the tthip be then so nianreuvrcd as that the wind shall 
veer aft instead of ahead, and the vessel is made to came up, 
instead of being allowed to break off, she will run out of the 
storm altogether ; but, if llie contrary course be taken, either 
through chance nr ignorance, she goes right into the whirl, and 
runs a great risk of being suddenly taken aback, but most as- 
suredly will meet the opposite wind in passing out through llie 
whirl. To accomplish her object, he shewed, by a diagrani, 
that it was necessary that the ship should be laid on opposite 
tacks, on opposite sides of a storm, as may be understood by 
drawing a number of concentrie circles to represent the whirl 
of the hurricane, and then difierent lines across these, to repre- 
sent the course of ships entering into, or going through the 
storm : but, to attempt the full explanation of even this, would 
extend much beyond our limits. 
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Colonel Reid illustrated his views by reference to various 
circumstances connected with the great hurricane of 1780, and 
the position of the several ships of Sir George Rodney's 
squadron, as also those of the East India convoys in Ihe hurri- 
canes of 1808 and 1809. He pointed out the effects of these 
storms on the barometer and sy m pie some ter, and the practical 
lessons to be derived from their indications. He highly eulo- 
gized the anemometers of Professor Whewell and Mr Follett 
Ossler, and jjarticularly dwelt upon the importance of havii){( 
the latter instrument placed at various stations in the usual 
tracks of these great hurricanes, as a means of deciding several 
important questions connected with them. He likewise pointed 
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out the value of inducing; the several maritime nations lo esta- 
blish registers st their light-houses, and mutually to communi- 
cate their observations, from which would result a fund of most 
valuable information, which would doubtless throw hght on this, 
and on other collateral subjects. He pointed out the coin- 
cidences which existed between the revolving motions of storms , 
in the two hemispheres, and those which galvanism caused 
around tlie poles of magnets j thus he saw the magnet, when 
in conjunction with the voltaic battery, making contrary revo- 
lutions around the two poles. He also slated, that where Major 
Sabine had found the magnetic intensity least, viz., at St Helena, 
there were no violent storms, his line of least intensity ap- 
pearing to be the true Pacific Ocean of the world. The lines 
of greatest magnetic tntensily, on the contrary, seemed to cor- 
respond with the locahties of hurricanes and typhoons ; for we 
find tlie meridian of the American magnetic pole passing not 
far from the Caribbean sea, and that of the Siberian pole through 
the China sea. He shewed that the phenomena of waler-spouts 
were exactly the reverse of tliose of hurricanes, and alluded to 
their electrical states. He mentioned two instances of water- 
spouts, one in the northern the other in the southern hemi- 
sphere, in which the revolutions were in opposite directions, 
but both in the contrary direction to great storms. He ex- 
plained the variable Ingli winds of our latitudes, by the storms 
expanding in size and diminishing in force as they approach 
the poles, and the meridians at the same time nearing each 
other, occasioning a huddling together of the gales. He fur- 
ther remarked, because the diameters of these circles, over which 
the whirl of the storm was spread, often extended from 1000 
to 1800 miles, observations made in the meteorological sta- 
tions in the British isles, however valuable for other purposes, 
would not, by themselves, suffice for throwing light on this 
question. 

The celebrated American philosopher. Professor Bache of 
Philadelphia, brought forward a rival, but unsatisfactory theory 
of storms — that proposed by the ingenious Mr Espy of Phila- 
delphia. Sir John Hersehel said he had received from Mr 
RedGeld bis papers on this subject, and embraced this oppor- 
tunity of publicly expressinghis thanks, and of stating the great 
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pleasure Ke had tlerived from their jierusal. It was not only at 
sea that the practical value of this splendid discovery respecting 
hurricanes would develope itself in enabling the sailor to escape 
its violence, instead of running ignorantly into the very jaws of 
destruction, by attempting to run away ; but even on land it 
would suggest invaluable hints for the securing of life and pro- 
perty. One or two circumstances connected with Colonel Reid's 
charts particularly impressed him. The first was the curious 
parabolic shape of the curves denoting the progress of these 
storms, so well calculated to give unfailing directions as to the 
nature and course of a storm when accidentally encountered at 
sea, as the s^lor had only to consider the parts of these curves 
in which he was placed, and the veering of the wind, and he had 
almost placetl before him a chart of the hurricane. He next 
threw out the suggestion for Colonel Reid's consideration, whe- 
ther the Gulf Stream would not perhaps give a clue to the 
direction of these curves, as so large a body of comparatively 
warm water must most materially lend to heat the air above it, 
and thus occasion disturbances of atmospheric equilibrium. 
Colonel Reid had stated that he had no theory : in this, no 
doubt, he was judicious as an observer ; but, aa in the present 
assembly, a theory, if it served no better purpose, helped 
memory, suggested views, and was even useful by affording 
matter for controversy, which might produce brilliant results 
by the very collision of intellect. In the second place, he re- 
marked, that in the southern hemisphere the oscillations of the 
barometer, which were in an opposite direction to those of the 
northern, aflbrdcd a strong confirmation of the correctness of 
Colonel Reid's views. These revolving hurricanes reminded 
him, that on discharging a great gun unshotted, the mouth of 
which had been previously greased, a beautiful ring of smoke 
is formed, which passes to a considerable distance with much 
permanence, butenlargingconstantlyindiameter: upon attend* 
ing closely to this, every part of the ring will be found to be in 
rapid revolving motion, thus exhibiting to the eye a hurricane 
in miniature, performing its evolutions. That water-spouts 
should deviate from the law of storms was to be expected. He 
supposed them to arise more from some local cause of distur- - 
vol., XXV. KO. L. OCTOBEK 1838. A a 
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bance, than from any great revolution in the currents of the 
atmosphere. Upon the land they might be produced by local 
circumstances, such as a heated space of ground, which would 
force the current upwards ; and he could imagine water-spouts 
revolving in either one direction or the other. As to Mr Espy^s 
theory, though he considered it ingenious, yet be did not see 
how it was tenable against the indications of the barometer. 



On the probable Duratiini ^ Human Life.^ 

Dr Caspar of Berlin, in his valuable work, entitled 'Der 
wahrscheinliche Lcbensdaur des Menschen, &c.,' 1835, after 
having examined the current opinions as to the average dura- 
tion of human life, and as to the most satisfactory method of 
ascertaining such a result, announces his own doctrine in the 
following proposition : — The proportion of births to the popu- 
lation in any place expresses almost exactly the medium or avr- 
ra^ duration nflife there. 

For example^ suppose that this proportion is in the ratio of 
1 to 28, then the average life of the inhabitants of the place 
M'ill be found to be 28 years. 

If this rule be correct, it must follow that the duration of 
life increases and diminishes in a population, according as their 
fecundity is greater or less ; so that man, if not as an indivi- 
dual, at least as a member of the mass, may be said to have it 
in his jx)wer to lengthen or to abridge his life. 

This, if true, is indeed a proposition of great importance in 
political economy. 

To prove that the mortality is in a direct ratio with the fe- 
cundity of any population, and, consequently, that govern- 
ments, seeing that the force of states consists not so much on 
the mere number, as on the strength, fecundity, and longevity 
of their inhabitants, ought not to favour or encourage an over 
abundant population, the author has collected together a vast 
number of facts, and for this purpose has drawn up tables of 

mm 
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the mortality, not only in Prussia, but also in Britain, France, 
and Belgium. 

From these researches lie comes to the conclusion, that every- 
where the mortality is directly jiroportional to the fecundity of 
the population. 

This doctrine, if confirmed by future inquiries, may, to a 
certain extent, reconcile the opinions of Malthus and his oppo- 
nents, as it shews us that Nature lierself tends to remedy the 
evil of a. redundant population. 

Dr Caspar gives a valuable table of the mortality in Berlin, 
for twelve years, from 1817 to 1829, which comprises nearly 
70,000 deaths in nearly 2,000,000 inhabitants. 

The following are a few interesting data which are derivable 
from bis researches. 

The longevity of the female, is greater than that of the male 
sex. 

The age of puberty carries off 8 per cent, more cf the female 
ban of the male sex. 

The proportion of deaths of women in labour is 1 in 108. 

It has been an erroneous, although hitheTto a very preva- 
lent notion, that the climacteric age of women has a marked 
nfluence in increasing the mortality of the female sex. 

This opinion has been shewn to be incorrect by several sta- 
tistical writers, and the researches of Dr Caspar confirm the 
accuracy of their statements. On the whole, therefore, we 
may assert that the longevity of the fejnale is greater than that 
of the male sex. 

It is also worthy of notice that of still-bom infants, there are 
more of ihe male than of the female sex. 

Dr Caspar proceeds to shew that the medium or average du- 
ration of life has increased considerably in most European 
cities of late years. In London this increase is great, for it 
would seem that, within the last century, probable life has in- 
creased by twenty years. 

At Geneva, again, in the 16[h century one-half of the in- 
fants born there died, we are told, before their fifth year ; 

jreas, in the present day, it would appear that this half 
reaches nearly 43 years of age. A similar remark may be made 
as to the increased length of life at Berlin. 
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S52 On the probable Duration of Human life. 



Dr Caspar treats pretty fully on the influence of pursuits 
and occupations on the duration of human life ; and from his 
inquiries it appears that clergymen are^ on the whole^ ihe bmg^ 
esty and medical men arc the shortest livers. The different 
classes may be arranged, in respect to longevity, as follows: — 

Madhun Loagerltjr. 
Clerg}^eii, ..... eSyeus. 

Merchants, • ... 62 do. 

Clerks, . . . .61 do. 

Farmers, .... 61 do. 

Military Men, . ... 59 do. 

Lawyers, S8 da 

Artists, . • .67 do. 

Medical Blen, .... 66 do. 

Another important agent or influence on the probable dura- 
tion of life is marriage. It is proved by the researches of our 
author that t1^ married stcUe is favourable to longevity^ and 
especially in reference to the male sex. 

The influence of poverty and destitution in shortening the 
medium duration of life is well known. Dr Caspar gives some 
tables of mortality which prove the sad contrast in this respect 
between the poor and the afllucnt. From these it would seem 
that the medium age of the nobility in Germany may be stated 
at about 50 years, whereas that of the paupers is as low as 32 
years. 

The last chapter of the work treats of the influence of the 
fecundity of a population upon its mortality. Dr Caspar shews, 
by a vast number of documents, that " the mortality in any po* 
piilation is ahvays in exact ratio to its fecundity^'" or, in other 
words, ^^ the more prolific the people iSy the greater usually is the 
mortality among tltcm!^ 

He alludes to the difference, in this respect, in the different 
districts in England ; and maintains that wherever the number 
of births is highest, there the mortality is greatest at the same 
time. 

The same result is derivable from statistical investigations 
in Belgium, France, and other countries. 

Dr Caspar concludes his work by embodying the general 
principles of his researches in the following conclusions : — 
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1. The proportion of births to the actual stationary popula- 
tion of any place expresses, or is relative to, the medium dura- 
tion of life in that population. 

2. The female sex enjoys, at every period of life, except at 
puberty, at which e]K>ch the mortality ia rather gresiter among 
yoimg females, a greater longevity than the male sex. 

3. Pregnancy and labour occasion, indeed, a considerable lou 
of life; but this loss disappears, or is lost, in the general mass. 

4. The so-called climacteric periods of life do not seem to 
have any influence on the longevity of either sex. 

5 The medium duration of bfe, at the present time, is in 
Russia about 21 years, in Prussia 29, in Switzerland 34, in 
France 86, in Delgium 36, and in England 38 years. 

6. The medium duration of life has, in recent times, increased 
very greatly in most cities in Europe. 

7. In reference to the influence of professions ur occujiations 
on life, it seems that ecclesiastics are, on the whole, the longest, 
and medical men are the shortest bvers; niililary men are 
nearly between the two extremes, but yet, proportionally, they, 
more frequently than others, reach very advanced years. 

8. The mortality is very generally greater in manufacturing 
than in agricultural districts, 

9- Marriage is decidedly favourable to longevity. 

10. The mortality among the poor is always greater than 
among the wealthier classes. 

n. The mortality in a ]x>pulation appears to be always pri>- 
portionate to its fecundity, — as the nmnber of births increases 
so does the number of deaths at the same time. 



Short Account of some Risearches upon the Varialions zofiich take 
place at certain times of the day in the Temperature of the 
Lower Strata i^tke Atmosphere. By Professor Mabckt.* 

Thb author first examines the observations which had previ- 
ously been made upon this subject, and more particularly those 
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of M. Pictet, ftnd of the English naturalist Sis, undertaken to- 
w-ards the close of llie last century. After demonstrating ifwrt 
the observations of these philosophers are nut suffideut it> a 
salisfactorv manner to resolve the tlifferent inquiries vliich pre- 
sent themselves, the author proceetts to the description of the 
apparatus which he himself employed in the prosecution of the 
subject. 

This apparatus consists in a mast lit feet high, composed 
of two spars of fir, accurately connected with each other; di- 
verse jjrecautions being taken that they should not be broken 
or overturned by the violence of the wind. It was placed in 
the most favourable situation for experiments of this kind, that 
is to say, in the midst of a great field, at a considerable distance 
firom all habitations. The author adjusted, at the distance of 
every ten feet throughout the whole length of the mast, hori- 
zontal pieces of wooti, to the extremity of which was attached 
a little pulley, by means of which the thermometers might be 
made to ascend and descend. The thermometers employed 
had their bidbs well covered with some good non-conducting; 
substance, so that it might be certain their temperature did 
not vary during the time of their descent. Accurate notation 
was made, at the moment of every observation, of the meteoro- 
logical condition of the atmosphere, and, in particular, of [he 
indications of the hygrometer and of the cthrioseope. 

Ihe principal object which the author had in view in his re- 
searches may be re^rded as n solution of the four following 
questions : — 1*/, To what extent the increase of temperature, 
which has been observed in proportion to elevation, durine 
certain periods of the day, is influenced by the condition of 
the sky, and the agitation of the air? To determine. ZdUi, 
in a prei'ise way, at what periods of the day this increase of 
temperature becomes (wrceptible ; if it remain constant, or if 
it have a tendency to increase during tJie night ? !Jd/^, Does 
the limit of elevation, at which this increase of temperatuiv 
ct»Kes, remain con.stant, or does it vary according to the meteo- 
rological state of the atmosphere ? And, iVily, Whether the in- 
crease of temperature, as well as the limit of its elevation, re- 
maui constant, or vary according ts the different seasons of the 
vearF 
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The author discus§es these four questions successively, and 
gives an account of his various observations, whith were all 
made during theyea,r 1837 and the two first months of the pre- 
sent vear. The results obtained have led to the following con- 
rlusions : 

\at. The increase of temperature as you ascend, which IK 
most conspicuous at the setting of tlie sun, however variable it 
may he, whether as regards its intensity, or its limit of elevation, 
is a constant pheuomeuon, whatever may be the condition of 
the sky ; with the single exception of violent winds.* 

2rf, The period of the maximum of this increase is that im- 
mediately following the setting of the sun. Starting from this 
time it remains stationary, or even frequently diminishes, es- 
pecially when the dew is abundant,+ At the time of sunrise, 
the increase is most irequently leas than it was at sunset. 

i, The limit of elevation to wliich the increase of tempera- 
ture extends, ajipears rarely to surpass the height of 100 feet, 
even when the sky is perfectly clear and serene. When it is 
very cloudy, and especially in winter, this limit is much lower 

4f/i, The increase of temperature in ascending, varies, both 
according to its intensity and as to the hmits of its elevation, 
according to the diU'erent seasons of the year. It is especially 
during the winter, and when the surface is covered with snow, 
thai this phenomenon presents the most remarkable results. 

The extraordinary severity of the last winter, enabled the 
author to make many observations, upon the remarkable diffe- 
rence which may exist between the temperature of different 
strata of the air but little separated from each other. The 
maximum of this difference amounted, on the 20th of Januarj-, 

* The author establishes by a. gretiA Dumber of obBcrvaliona, that thu 
pheDomeDOD a oot confiaed to those occasions in which the sky ia clear and 
scrcn?, OS bad hitherto l>eeii sopposed. It also exists, though in a less de- 
£r«.-, even when the sky is overcast ; excepting always the periods of violent 

t The author has almost constantly observed that an abundant descent 
of dew hail a tendency to raise the heat of the strata of air which ate 
nearest U> the earth, and, conseqaently, to re-ealabtiah, to a certain point, 
an eqaUibriom between these strata and the superior ones. 
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to 14°.4 of Fahr. on a change of elevation of 50 feet. A iher- 
mometer placed at tlie height of two feet above the surface, ii 
dicating 3^ Falir., and another at tlie height of 52 feet, indicat- 
ing at the same moment 17 .4, The mean difference, calculat- 
ing upon twelve observations made during the period of exces- 
sive cold, between the temperature of two strata of air separated 
by an interval of 50 feet, was 10" Fahr. These ditferences 
were much leas conspicuous during fine weather. 

The comparison between the lemperalure of the air at tvo 
feet, and aljive feet above the surface, perhap? presented still 
more remarlcable results than the preceding, regard being bad 
to their great proximity. The difference, calculating frona the 
mean of nine observations (the surface being then covered with 
snow), was i°.Z in favour of the more elevated station ; this dif- 
ference, on the 4th of January, increased to 7° .9 Fahr. 

A great number of trees in the neigh Imurhood of Geneva 
have suffered this winter from the intensity of the frost. The 
gardeners have remarked, in many instances, that the lower part 
of the tree was frozen, whilst the upper branches remained per- 
fectly uninjured. Localilics even have been named where a 
great number of the trees were found frozen to the height of four 
or five feet, and remained green above this bmit. The facts 
contained in this memoir of M. Marcet serve to account for 
these apparent anomalies.* 



' Aragu, in liia Instructions for the use of the Naturalists of ikc Prencb 
Arctic K-tpi'dition, at present probably in Spitzber^'s, bus tUe following 
Kmarks : — The physical causes which concur in reudering the strata of 
the atmosphere colder in proportion as they nre more elevated, liave not 
hitherto been subjected to an accurate appreciation ; on the other hand, w« 
are almost coinpellod to aupposo that there is sonio Gsstfntial onusdon in 
the eiiumeratiooa which have appeared. Tliis being the case, it has ou* 
ourred to me that the investigation of an anomaly might better lead to iba 
detection of the detidoncles, if any exist, and furnish the tnenns of snpplf- 
ing them, than any gcoeral study of the pheuomeiion. This was 
why I was solicitous (o call the attention of the naturalists in La Bomiti 
going to the Arctic Zone, to the exccptiuu which the u«ual hkw nndergoea 
iit lerfne ttvnthtr, sl'hino the nioht ; upon the theh inemuing prvgnnitm 
which the atmospheiic temperatures exhibit from the surface of the a 
to ft certain limit of elevation, which ]um not yet heen exwtly determined. 
Al the present lime this field of research appears to be enlarged. 
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Observations and Experiments made Upon the Cause and Effects 
of Vinous Fermentation. By M. Cagniaud Latour.* 

That lie may prove the high interest of the subject of which 
he treats, M. Cagniard Latuur recalls to the recollection of the 
Academy, that, in the year 1800, the Physical and Mathematical 
Class of the Institute proposed the following as tlie subject of 



a lemperotnre 



+ I'.OCenltgr. 
+ !•■»! 



+ r-2; 



tom climates tho atmoEpherlc teiuperaturcs would appour (a iiifreaie itiik tie 
heijit, EVES IS FULL DAY. I have lertficrd lliis n-Bult wliilst discusaing, 
with very different vicwa, llie observations of CaptaJos Sabme oud Foster, 
made in the year 1823, with tljo intpntjon of delermioing the elevation of 
me of the mountainB of Spitzbergon, whieTi was much ieolated and very 
{loin tod. 

On the 17th of July, lielwepii 4h. 30' and dli. p.in, t! 
of thu Mr was— 

At the lower station, .... 
At tbc^ summit of tho mounlnin SOI fatlts. hi 
The wealber was dull, with a jjentle breene. 

Oil the 18(h of Jaly, between 3h. 20' and Oil. p.u.— 
At the lower Btation, .... 
At llie sumtnit of tiic mountain, 
Tliere was a thick mist, and a muderato breeze. 

On the 20lh of July, between midnight and 2 it.m.~- 
(Note.^Il is hero to be remembered that on tho 20th of July the sun 
never sets at Spitzbergeii, and that at midnight it is pretty high above the 
horizon. In the place where Captain Sabine observed It was about 1 1°.) 
At the lower station, .,...+ 2°.A 
At the top of the mountain, .... +t°.i; 
The weather was most beautiful and serene. 

On the 2lBt of July, between lUJb. a.in., and half-past noon— 

At the lower station, + i'.3 

At tlie top ofthe mountain + 3',9j 

Jt rained at the lower station, and the mountain was enveloped in donds. 

It will now be observed that the anomaly is not exhibited when the sky 
is wholly overcast. On the contrary, it attains its maximum under u serene 
sky. All this perfeetly aceords with the explanation we have given of tlie 
phenomenon in our instructions for Ln Bonitr, and which are grounded upon 
the laws of the radiation of heat ; whicli also leads to the supposition, that, in 
our own climate, when the weather is good, the temperature of (he atmo- 



* In a Report to L'Aeadeiiiit da St'uap 
Mid Tnrpin ; July 1838. 



By JIM. Thtfnaid, Bec^newJ, 
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their prixe : Whai are the diil'mgukUing Characteri in Vege- 
lable and Animal Matkrt which excite, and those u-hick undergo, 
the proceti of Fermentation? This question, which was sgain 
pruposed in ihe year 1809, was withdrawn in tlie year ] 804, as 
well as those projwseil hy the other cliusea, on account of aii 
unexf>ected event which deprived the Institute of the funds 
which were intended tn pay tjie j>rizes. 

This great question concerning the unknown action of the iu- 
temal movement of fermentation, and its extraordinary results, 
a question which, at one and the same time, relates to physica* 
chemistry, and physiologj-, having remained so long unsolTed, 
M. Cagniard Latour, who has been engaged with it for more 



sphere may increnae ontl not decrease with the height, even previous to 
tite w W iii j o^ llu HiL Cevtain UTwigementa, which for k long wliile I h«c« 
contemplatRil, woiili] eDnblu me In Hubjcct lliis cunjecturo to a decmim 
pmaf. In Ihc vaeaa wiiile. we wouM auggeal thut the AcaAeiay should soli- 
cit tUi> mnnbcrs' af the Nortlieru Xlzpedition to proeecutc with continued 
alteotion the plienumvnun which I have submitted to their notice. A ba- 
looD witli a cord attached ta it, whicJi would convey n self-registiMing Iker- 
ntometer, aud vhich might bi> made to as(^eud from time to time, would 
furrish more uonrluaive oligervatiooa tlian any that could be made on ft 
Moutitain, however isolated or stn-'p. The only recommendation we would 
nub e woulil lie, to snlistitTite a lionzontal thermometer, for those of Itttttuii^ 
ford and t^i with u movijig index, whose cmployuient can l>c little de- 
pended upon, ou uccount of tlie violent oacjllatious of the baloon during the 
aaceut and descent, and even during its somewhat protraclMl sojourn at its 
highest elevation. ' 

* After thii paragraph naa written, I found in tbework of M. Pictet some ab> 
■erTBtiona upon olmoiphcric temperatures iaereaiing with the elevation, whidi 
were made during the night, or at least when the lun was below tho horiion. 
M. fiiot hBi also sent me the fbllowing note, regarding the obaeriHtions of 
General Roy and Dr Lind, upon the meoiurcmcnt of heights by the barometer, 
taken from the PhiL Trans. 1777, p. 738. After citing some obaerralions takes 
at very iuiigaificaut elevations, in which, by local influences, Ihe upper themuv 
meter bad indicated a somewhat higher temperature than the lower, the author 
adds, " But the most remarkable example of this kind occurred in one of Dr 
Lind'i observations, when a thaw superveaed, en theSlst Jan. 1 776, to a sevne 
Aosl. At Hawk Hill near Edinburgh (the lower sUtion) at lOh. W a.m., the 
temperature in the open lur was \i° Fahr. ; when at the top of Arthur Seat ttk« 
higherstation);tWBs alSrF. The ground, which still continued froien, kept 
the air very cold below, whilst the thaw had made conaiderable progrcit on the 

top of the hill The difference of the level of the utationi here apecitied wna 

(i81 English feet, and the exccst of the temperature at the lop of the colwnD 
WW 6* 1 but as the iotermediale elevations were not examined, it cannot be de- 
lermined whetber this increase was continuous, or if a real decrease had not pre- 
liously existed at the higher station. 
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than twenty.five years, has at Ilia leisure resumed its connde- 
ration, and by bringing new instnimentB to bear upon its in- 
vestigation, more espedally the microscope, has obtained very 
remarkable results. 
That he may presene all possible order in his obaerratioiu, 
and to simplify as much as possible the object of his interesting 
researches, the author has confined himself to the most import- 
ant as it is the most useful of all fermentations, viz. that wtiose 
object is to convert saccharine matter into alcohol and carbonic 
ucid gas, and which in chemistry is designated as the VtntMs 

IJirrmentatian. 
M. Cagniard Latour, ihorouglily convinced that hencefor- 
ward all chemical analyses must be preceded and illustrated by 
microscopic analyses, that so the nature of the bodies under in- 
vestigation may be recognised, whether inorganic, or organic," 
or finally organized organic, '^ has, as remarked, used the mi- 

ICToscope, without whose use we can no longer speak of any body 
with confidence. 
The microscopic analysis of that paste which is named heer- 
Jirment, which in chemistry is regarded as a simple substance, 
and which separates from wort of beer during the fermentation 
a» yeast, under the form of scum and sediment, has convinced 
M. Cagniard Latour that this paste, though apparently simple, 
is, on the contrary, when observed through the microscope, a 
mass entirely composed of a multitude of globular and slightly 
oval particles, which are vesicular, transjiarent, and full of 
smaller globules, the largest reaching to the size of about the 
hundredth part of a millimetre, or the three-millionth part of 
an English inch, without motion, and consequently, vegetable 
in their nature, according to our most approved definitions. 

I After having recognised that the vesicular globules of the 
yeast of beer were organized, the experimentalist was anxious 
to ascertain by the microscope how these little vegetableg exist, 
and are formed in beer, and how, finally, tliey are multiplied 
* Orguiii! malli^r, cauiiidered aa an element of organiziLtiun, uid unly ii 
pn^gnatpd with tliiise t^lcniciilti of life wliirh organized budios iinsacss. 

+ The organic matter employed temporarily in the stniclure uf a vego- 
tald? or unimal, or tlie organization dratroyed, and r^uced intoagdatjnous 
Hubatiuice. 
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so as to produce a very considerable augmentation of new 

ferment. 

M. Csgniard I-atour inquired if the globular vegetables of 
the yeast were limited, as it regards their organization, to a 
maternal vesicle capable of reproducing and multiplying itself 
by small seeds, prixtuced by extension, either from the external 
surface, or, what is more probable, from the internal ; or whether, 
placed in a somewhat more elevated order of organization, they 
do not represent in the mass of the ferment, simple reproducing 
bodies, of that kind which germinate and advance to minute 
vessels of a somewhat more complicated nature. 

The author made many attempts to arrive at a more certsin 
knowledge of the organization and physiology of these mi- 
croscopic vegetables. The first, not very adroitly executed, or 
possibly conducted on too small a scale, did not produce any 
vegetation, — tlie yeast decayed, and became decomposed. But 
it was very different with another attempt, though long and 
troublesome, which was made during the night in the English 
brewery of M. Leperdriel, in a vat containhig about S60 gallons 
of the wort of porter. 

This wort, when first examined in the microscope, only exhi- 
bited a great number of very slender particles without any d^ 
terminate form ; but after the yeast hat! been introduced for 
about half an hour, about ten o'clock at night, between 6 and 7 
pounds of ferment having been added, the wort, when again 
examined, exhibited solely the vesicular globules of the ferment 
which had been employed, the number of which in the field of 
the microscope might amount to about eighteen. After this, 
specimens were taken from the vat every hour until six o'clock 
in the morning, the time required for the fabrication of the 
porter; and these presented successively the following trans- 
formations :— 

In the first, all, or nearly all, the simple globules of the 
yeast which had been introduced into the wort, were observed 
to be suppbcd with one or two small buds, more transparent 
than the maternal globule, of which, however, they seemed ex- 
tensjons. Some of them had not as yet produced their bud, 
whilst others, more advanced than those first mentionetl, were 



I 



EfficU of Vinous Fermentation. 361 

found composed of two equal globular joints, this new bud 
having attained the diameter of the mother or producing globule. 

In the second specimen, the whole of the globules were now 
composed of two jointa, and on some of these joints were to be 
seen sometimes one and sometimes two new buds, which were 
opposite, and pUced in a contrary direction. 

The inspection of six other samples taken from the vat from 
hour to hour, demonstrated to IVI. Cagnimd Latour that the 
vegetation had steadily advanced; for in the liquid of the 
eighth portion a great number of objects might be discovered, 
formed of three, four, and even five glubular joints, which had 
successively produced one anothei*, and which were arianged in 
a series, like a string of beads. Among them many were per- 
ceived which had not made the same progress. Some of these 
were still nothing more than a simple globule, others exhibited 
upon this globule one or two nascent buds, or two or three 
globules supplied, for the most part, with terminal buds. Be- 
sides, as the product of these vegetable developments, the ex- 
perimentalist conceived that thenumlwrofglobules was greater 
than in the first sample after the yeast had been put in. But 
on this point no doubt could remain, for the author adds, that 
some days later, wlien the whole of the yeast produced in the 
vat was collected, the quantity amounted to 47 pounds, nearly 
seven times the quantity of the ferment which had been put 
into the must. At this time likewise scarcely any other than 
simple or isolated globules were discoverable ; indicating the 
great facility with which these minute moniliform vegetables 
disarticulate themselves, when the conditions necessary to their 
existence are no longer present. 

In this set of microscopic observations, whose principal re- 
sults have now been alluded to, M. Cagniard Latour states 
that he has remarked a diftcrence between the appearance of 
the simjile globules of the yeast and that of those which were 
developed in succession during the act of fermentation ; these 
latter, as i»eing younger than the former, appearing more opaque 
and cloudy. He also noticed, but only on two occasions, that 
the globules emitted, by a kind of explosion, a remarkably fiue 
powder. 

M. Cagniard Latour has remarked that the globules of yeast 
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had a constant tendency to rise to the surface of the wort bo long 
as the fernieiitatiou continued, and he is inclined to believe that 
this tendency is owing to the disengagement of the gas of the 
globules which are suspended in the wort. He also thinks that 
he has perceived that these globules, whilst agitated in the wort, 
diminish in size by contracting, and that, as the result of this 
contraction, they emit, in the liquid space, small seeds [semi- 
nule/i) or reproductive bodies, which, after Jiaviiig vegetated 
and attained the diameter of llie original globule, had the faculty 
of developing themselves in the way of succes&ive buds, and of 
so producing, as we have already said, minute moniliform vege- 
tables. As we have seen, the author admits these two dj&tiact 
methods in the reproduction and multiplication of the minute 

^etable in heer-fermonL, — both iJiat by small seeds, and that 
by germination or budding ; an observation which appears the 
more interesting, as it is in perfect keeping with the twofold 
mode of reproduction of all the simple microscopic vegetables 
situated at tlie limit of the scale of vegetation. 

If M. Cagniard Latour had not thought himself obliged to 
answer the questions proposed about the vegetable or animal 
nature of the globules of the yeast, we should have ventured 
to have blamed him fur spending too much time in discus^ons 
which appear idle ; for the discussion is concerning organized 
productions, which, being neither common esculents, nor mam- 
rniferous animals, can be distinguished only by what they them- 
selves really are, isolated in nature, and witliout regarding our 
conventional characters of vegetables and animals. It would 
have been more suitable to have said. Yeast is not a simple sub- 
stance or chemical product, as has been thought. What ap- 
pears a dry and soft paste is an agglomeration of vesicular 
globules, without locomotive power, organized, because suecep- 
tihle of absorption, assimilation, and increase by the addition of 
joints, and finally, of reproducing and midtiplying themselves ; 
in short, according to the prevailing opinions, — a vegetable. 

After having demonstrated that ferment or yeast is an accu- 
mulation of minute vegetables, or at kast of bodies capable of 
prbducing them, the author proceeds to some observations which 
are purely chemicaL He remarks, 1*/, That yeast acting upon 
sugar loses its nitrogen, as is generally known ; Sd, Thai all v 
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getablesio ft rudimentary state yield ammonio directly upon dis- 
tillatinn. He tlien insists upon the production or alimentation 
of the yeast, whicli, for each vat, yields about eeven times the 
quantity put into the wort, This augmentntion, which might be 
supposed to proceed from a precipitation of the vegetable albu- 
men which is found in the wort, M. Cagniard Laloiir, accord- 
ing to his obsenations, simply and positively accounts for by 
the multiplication of globules, as above explained, and the num- 
ber of which agrees well with the augmentation of the weight. 

As a prool' of the vegetable organization of the globules of 
yeBBi, the author recalls to our recollection, that this yeast 
quickly and properiy dried may, like a great many seeds, be 
preserved for a very long time, and is after this susceptible, 
when placed in favouring circumstances, as in sugar and water, 
of germination, vegetation, and the production of vinous fermen- 
tation. This hap[«;^ns, even when it has been exposed to a tem- 
perature so low as 60° cent, or below zero, Fahr. Finally, M. 
Cagniard Latour closes his memoir with this observation : " All 
those who are concerned with fermentation on a great scale, 
such as brewers, distillers, &c. know that in spite of all thecaie 
they can bestow, the result is always very variable. This %'ery 
irregxdarity favours the hypothesis, that vinous fermeutntion is 
excited by a substance, which is endowed with vitality, for who 
does not know in how many different ways such substances 
may be affected." 

The discovery of this author merits the most detailed exami- 
nation, and with every possible care. It requires many experi- 
riments and microscopic observations, long-continued minute 
and repeated observations, which can neither be well explain- 
ed nor comprehend etl, except by the help of numerous fi- 
gures, which are herewith submitted to the examination of the 
academy. We have personally, say the reporters, submitted ti> 
this examination with the greater interest, because from the 
coinniencement we have recognised the truth of the facts an- 
nounced by the author, and the vast importance of their appli- 
cation to physics, chemistry, physiology, and domestic economy. 
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J brief Vkw of the Botany of Irdand. 13y J. T. MackaV^ 
M.R.I.A., A.L.S.* 

Although the Flora of Ireland is nut so numerous as that 
of Great Britain, it possesses a good many plants not found in 
England or Scotland, some of which may be noticed, together 
with others of rather rare occurrence to be found in different 
parts of the country. 

KOlamey is celebrated for its large specimens of Arbutus 
{A. iinrdo), and the Kerry and Cork mountains furnish several 
species of Saxifrage, of the Robertsonia or London Pride divi- 
sion, not found elsewhere in Britain, as may be seen by refer- 
ring to the Flora Hibernica. The rare and beautiful fern Tri- 
chomanes brevlaetum, now so much sought after, ia found in 
greater abundance near Killarney than any other place in Ire- 
land. ■}• Brandon, in the county of Kerry, is one of the richest 
mountains in Ireland for alpine plants, near to which, on Con- 
nor Hill, the rare little procumbent plant Sibtkorpia Europua 
is to be seen in abundance. The Pinguicula giandiflora, found 
abundantly near Cork and other parts of the country, is parti- 
cularly <leserving of notice, as it is now much sought after by 
cultivators. 

The wild district of Connemara in the county of Galway 
furnishes a considerable number of rare and interesting plants* 
the most remarkable of which are the following : — Erica Afedi- 
terranea, found on Urrisbeg, near Houndstone, which species 
has, since its first discovery there, also been found in Erris ; 
Erica Mackaiana, Menziesia poli/blia or Irish heath, which, as 
well as the beaulifid variety with white flowers, are now gene- 
ral favourites in garden collections. The curious Eriocanlon 
aeptangidare, which also grows in the island of Skye, in Scot- 
land, is here to be seen in almost every lake. The London 
Pride, Saxifraga umbrosa, is found on several of the moun- 
tains in the greatest abundance: on Muitiea mountain in the ■ 

" Drawn up for Messrs Curry & Co.'h " New Guidu to Travellers ia Irs 
land," not yet publisliod. — Edit, 

+ It lias recently been found by Rolierl Boll, Esq. in tlie county of Wo* 
lerford. 
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couniT of Mayo, on Croagh Patrick, and in Krris. Saxifraga 
oppotilt/blui, which ^7-ows plendfullv in the DoD^al and Slifu 
mountAins, is nlso to be met with on the range of mountain* 
which separates Conneniara from Joyce country. The ides of 
^rran silbrd the beautiful and delicate JdiarUum ca{aUt4»-ft- 
neria, or true iimiden-hair fern, in the greatirst prufusioo, in 
the crevices of the limestone rocks, of which the islandii are cont- 
posed. It is also found more sparingly near BoundAtone and 
on the higli mountain range between Traleeand Dingle, in ifar 
county of Kerry. 

In a recent botanical tour through Conneniara and other part» 
of the coimty of Gal way, the following plants were added to the 
Flora of that country : — Carrxjili/brmis and Carfx Vimota in 
boggy ground near Woodstock, four miles from Galway, on 
the mod to Outerard, and on a small limestone hill opposite to 
it Orobnnche rubra, hitherto only found on trap-rocks, near 
Belfast and Magilligan, The genus Orobanche, of which we 
have three species indigenous to Ireland, is generally auf^waed 
to 1)C parasitical. One species, Orobanche mnjor, grows on the 
roots of the common broom ; hence the English name broom- 
rape. Another species, Orobancbc minor, is in this country in- 
variably found near the roots of ivy, and does not appear U> djf* 
fer from the species known by that name in England, which is 
there always found among clover. Orobanche rubra, however, 
does not apj)cRr to derive its nourishment from any other phtnl, 
but is generally found growing in the crevices of rocks, 

l)y the side of the Outerard ruud, near Ross, and in Rot6 
WtiudN, P'lmphuUa maffria was found in great abundance. A 
IK 11 1 III Krica merfj/rrrdrica was observed by Simon 

I'll > lIoiAta', Esq., and others, on the side of 

Mil itr iTie Kitleries; and on the cliffs near the 

■ t-. found for the first time. 
^■en in full flower about half-way 
■-hme, where it was originally dis- 
.; i^reat acquisition to our garden 
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On the fiurren inoiinlains, county of Clare, the niouiiiain of 
Avcns, Drjjas octojietala, which is also found in Antrim, is most 
abundant; and the PotfiU'iMa J'niiicosa, which ts found plenti- 
fully at Rock Forest, near Gort, is also worthy of notice. Ben 
Bulben and the other adjoining limestone mountains in the 
county of Sligo are interesting to the botanist, in prododno; the 
rare Arcnaria cUiatOt together with a good many other alpine 
plants, some of which may be mentioned, viz. — SUcfie acaul'is, 
AlchemiUa olpina, Thalkti'um aipinum, Oxyria reniformis, 
Rhodiola rosea i and sinct.- the publicatioa of Flora Hibemica, 
Saxi/raga nivalis, an inhabitant of tlie highest cliffs of Ben 
Lomond, Ben Lawers, and other mouatoios in the Highlands 
of Scotland, has been added to our Flora, by John Wynne, 
Esq. of Hazlewood. 

The Donegal mountains, as far as they have been explored, 
do not appear to have any plants peculiar to tbem ; but the ad- 
joining county of Antrim contains some of the rarer productions 
of our island, of which Orohanche rubra, found on the trap- 
rocks of Magilligan and on the Cave Hill near Belfast, may be 
noticed, and Arenaria venia in the former station. On a moun- 
tain near Garvagh in the same county, Mr Moore, the able bo- 
tanist attached to the Ordnance Survey, has found three species 
of Pyrala, viz : — Pyrola media, minor, and seamda, the only 
habitat in Ireland for the last-named species. Mr Moore has 
also found in Antrim, Carex Bitxboumii and Calautagroitis 
lapponica, new to the British and Irish Floras. 

In the neighbourhood of Dublin, from its vicinity to the sea 
and mountains, a large proportion of the plants of Ireland is to 
be found ; and the botanist will be well rewarded by visiting 
Howth, Portmamock Sands, KiUiney hill, and the adjoining 
county of Wicklow ; but as the habitats of all the rarer plants 
are given in our Flora, it is unnecessary to enumerate them in 
this short sketch. 

Doctor Taylor, the celebrated Cryptogamic botanist, has well 
described the Mosses, Hepatica;, and Lichens of Ireland in the 
second part of the Flora Hibemica, from which it will be seen 
that our island is rich in those minute vegetables. In the last- 
nienduned family, the Ikhenes — he has described many species 
Bb2 
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quite new, cliiefly found by him near Uunkerrin, in the county 

of Kerry, where he now resides. 

The shores of Ireland are also rich in marine plants, which 
are ably described by Mr Harvey in ths above-mentioned work. 
The kte Miss Hutchins of Ballylickey has enabled us to record 
the many rare and interesting species found by her at Bantry 
Bay, as has Mr Harvey those of the coast of Clare and other 
places ; and Miss Ball has very successfully examined the Wa- 
terford coast near YoughaL To Mr Tenipleton, the late emi- 
nent botanist ; l>3ctor Drummond of jielfasi ; and Mr Moore, 
we are indebted for a knowledge of roaiiy rare species of Algae, 
found by them on the Antrim coast. In conclusion, we may odd 
that it cannot now be said that the botany of Ireland is little 
known. 

Summary of some new Inquiries coticeming the Disengagement 
of Caloric by Friction. By M. Bhcquerei., President of 
the Academy of Sciences for the year 1838.* 
All bodies are regarded as formed by the union of an infi- 
nite number of molecules or atoms surrounded bv heat, wbieli 
opposes their immediate contact ; all theoretic views concerning 
the nature of heat being at the same time avoided. When its 
quantity is increased or diminished, the distance between the 
atoms becomes alternatively greater or smaller, and the size of 
the body undergoes correspondent variations. 

It is also admitted that these same atoms are subjected to an 
nitractii'e poiaer which tends to their mutual appruximati<Mi, 
and which, consequently, is opposed to the repulsive action of 
heat. With these two a third power is finally associated in the 
constitution of bodies, viz. the attraction of the atoms jfbr tfie 
heat, which surrounds the neighbouring atoms. So long as the 
power of aggregation prevails over the other two, the body con- 
tinues solid ; if the heat is increased, a time comes when the 
atoms acquire a certain degree of mobility, and tlie body be- 
comes liquid. And, finally, if the quantity of heat becomes su 
considerable that it quite overcomes the power of aggregation, 
the body assumes the gaseous form. The atoms of bodies be- 

* Bead to tlic AmdemiB dee Sciences, Aug. 13. 1839. 
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ing thus maintained at greater or le^is distances, in virtue of the 
reciprocal actions of heut and the power of aggregation, they 
must he separated from eacli other by interstitial spaces in w]iich 
all the phenomena of light, heat, mutual affinities, and atomic 
attraction play their parts. It in then in these spates that the im- 
jwnderable agents unceasingly contend with the material prin- 
ciples of bodies. 

Caloric must here exert a very powerful agency ; for, accord- 
ing to i[s intensity and mode of action, it produces both light 
and electricity, and induces the play of tlie chemical affinities. 
Hence it follows that we cannot study too minutely the proper- 
ties of this agent in relation to the particles of bodies, if we wish 
to ascertain its immediate influence in all that concerns natural 
phenomena of the very highest order. These considerations 
suggested the idea of a series of experimental researches which 
have led to some new results, of which we shall now endeavour 
to supply a sketch, entering as slightly as possible into those 
technical details which it would be difficult to follow in a hasty 
perusal. 

We shall first direct our attention to a body in equilibrium, 
as it regards temperature, with the surrounding medium. If, in 
any way, we so disturb this body, that its atoms lose their na- 
tural equiUbrium, it is evident that all the imponderable agents 
which are placed in the interstitial spaces will be put in motion. 
A crowd of phenomena is the immediate consequence, which the 
philosopher must endeavour to analyze with every help which 
science puts at his disposal. We shall first direct our attention 
to the effects produced by heat when friction is the disturbing 
cause employed. 

It is well known that when two bodies are rubbed against 
each other, heat and electricity are disengaged. Are these ef- 
fects, which are concomitant, also dependent upon each other ? 
This we shall discuss by and by, and shall dwell now solely 
upon the effects of the heat. 

All that we know concerning the production of heat by the 
mutual friction of two bodies may be reduced to this : the two 
bodies become hot, and the quantity of heat emitted is sometimes 
such that it issufficient tosetcombustiblebodiesonfire. Thusit 
is, that a wheel turning rapidly on the asletree takes fire ; and 
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that many savages, with an address and dexterity which we 
do not possess, succeed in lighting pieces of wood by rubbiug 
tliem againat each other with astonishing rapidity. Every thing 
leads to the conclusion that the elTect thus produced is owing 
to the Tibratory motion produced by the rubbing, iij»on the 
atoms, and the following facts go to prove this supposition. 

When an alloy of one part of iron and two parts of antimony 
is subjected to the action of a file, bright sparks are immediate- 
ly produced, which proves that the temperature is raised above 
incandescence. The percussion of flint and steel produces a si- 
miUr effect, M. de Rumfnrd in boring a cannon placed verti- 
cally, found so much heat produced, that he thereby boiled water, 
in a small cavity which was favourably situated. This, then, 
is nearly all that we know concerning the disengagement of ca- 
loric through the agency of friction ; and thus it would appear 
that wc are completely ignorant of the part which each of the 
bodies plays in the production of the phenomenon, both as it 
respects its inherent nature, and the stale of its surface. 

That we may determine how far each body is concerned, we 
must endeavour to separate all the causes which obscure the 
effect we are investigating, ahhough, unfortunately, it is scarce- 
ly possible to carry this purpcjse into execution. In fact, when 
we rub two bodies against each other, more or less rapidly, their 
contact being continuous, there is an evident transmission of 
heat from the one body to the other. The quantity which is 
transmitted from each of them, depends upon the conducting 
power of the body, also upon its capacity for caloric, and upon 
the state of its surface, Moreover, the caloric disengaged front 
one of the bodies cannot be immediately ascertained before its 
transmission into the other, with tlie common thermometers, be- 
cause their indications are not instantaneous. But, notwitfa.. 
standing all this, means may be devised by which we may suc- 
ceed in operating in circumstances which will overcome many 
of the diiliculties at which we have hinted, and the following 
facts are some of the results of these arrangements. 

The apparatus with which these effects were observed, con- 
sists of a therm o-clectrical pile, having an excellent multiplica- 
tor. Such is its sensitiveness, that the differences of about u 
hundredth part of a d^ree, of the Centigrade thermometer, be- 
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tweett the two faces of the pile, causes the needle to traverse ao 
much that the angle of difference is quite appreciable. 

To reduce the questiuii to the moat simple expression pos< 
sible, two IxKiies of the same nature were selected, which were 
bad conductors of caloric, which were equal in all their dimen- 
IB, and which presented no other difference than that which 
arose from the diU'erent conditions of Iheir surfaces. These 
Iwdies were conveniently fixed on giass stalks. The rubbed sur- 
faces were each placed in contact with one of the faces of the pile. 
When the two surfaces have the same temperature, the needle 
remains in repose, owing to the circumstance that the two ther- 
mo-electrical currents are equal, and flowing in opposite direc- 
tions, they destroy each other. But when the temperature is 
not the same, the needle speedily traverses, and the angle of 
movement enables us to measure the difference of the tempe- 
rature. The friction^ hy means of suitable apparatus, is pn>- 
duced with a determined velocity and precision, so that its in- 
tensity is always known. The two bodies can easily be sepa- 
rated instantaneously from each other, and can be immediately 
subjected to the required examination. These are the methods 
by which the experiments were made, and we now proceed to 
the results. 

We begin by inquiring into the effect produced upon the 
needle by the contact of one of the rubbed surfaces with one of 
the faces of the pile ; in short, with the effect produced by the 
beating of this face. 

Experiment proves that, whatsoever is the nature of the rub- 
bed disk, whether it he a conductor or a non-conductor of heat, 
tlie time which the needle requires to attain its maximum of 
traversing, provided the traversing does not exceed 60°, is al- 
ways 10", For a traversing to the extent of between 60° and 
75°, it takes 9 J ", and 9", for deviations which reach from 75° to 
90°. 

The needle, then, in this respect, corresponds to a pendulum 
which oscillates, under the action of a weight, within narrow 
limits, since the deviations are isochronous ; ai the same time, 
with this difference, that in the pendulum, when the amplitude 
of the oscillation increases beyond a certain limit, the time of 
oscillation also increases, whilst the contrary occurs in tlie ex. 
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periments we arc (lescribing, that is to say, that the time dimi- 
nishcs in projx)rti(in as the increase augments from beyond 60^ 
to 93°. Tills result is connected with the propagation of heat 
imd electricity in bodies. 

Let us now take two boLlies of the same nature, quite equal 
in size, and arranged as already described. Let us, for example, 
take two disks of cork, the one of which shall have its surlkix 
smooth, and the other made thoroughly rough. If one of these 
be rubbed against the other in a regular and steady manner, 
and theyarethen presented simultaneously to the two faces of the 
thermo-clectrical pile, the needle immediately traverses, ant) its 
direction indicates that the roughened disk has acquired mote 
heat than the other, and this in a ratio which varies with the 
rapidity of the friction. Precisely the same result follows when 
a piece of polished glass is rubbed upon a portion of rough 
glass. In the circumstances in which wc have operated the 
former has acquired only half the heat of the latter. It fol- 
lows tlien, that the absorbing power of bodies exerts an ii>. 
fluence upon the disengagement of caloric during friction. 
This law, however, does not appear to be general, for white sa- 
tin acquires more caloric than black satin, which has a greater 
absorbing power. 

If bodies of different natures be submitted to experiment, 
the following results are obtained, lixperiment Isl, with po- 
lished glass and Cork ; — here the former substance acquires 
more heat than the latter, in the ratio of 34 to 5, 2d, with 
rough glass and cork ; — here the ratio is as 40 to 7. Sd, with 
silver and cork ; — the ratio in this case is as 50 to IS. 4M, 
with caoutchouc and cork ; — the ratio here is as 29 to 1 1 ; and 
so with many more. Regarding these, we observe that the nu- 
merous results which we have obtained from the friction of dif- 
ferent bodies, do not supply us with any simple laws, on ac- 
count of the many different causes which all bear on the gene- 
ral result. It appears only, that tJie nature of a bodtf, an ab- 
ttraction made, distinct from its conducting power, exercises an 
influence which the state of the surface does not always destroy. 
We have found it impossible hitherto to discover the caUK of 
ihis infiuence, which depnds on the nature of the bodies, and 
probably upon the arrangement of their atoms, But it is no 
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small matter thai we have exhibited it by experiments, for we are 
thus supplied with another element, which henceforward may 
be taken into consideration in the theory of heat. 

If we now inquire concerning the relations which exist be- 
tween the production of heat and the production of electricity, 
in the mutual friction of two bodies, the following are the con- 
sequences which result from the experiments which have been 
recently made. The displacement of parts of the rubbed surfaces 
alwayH occasions a disengagement of heat and a disengagement of 
electricity, — two efi'ects which exert a mutual dependence. This 
dependence, however, is so much obscured, that it is still im- 
possible lo ttffirni if the one precedes tJie other, or vice versa. 
We can only make conjectures on the jxtint, — conjectures which 
go to shew that the heat is derived from the electricity, when the 
bodies are of the same nature, — are bad conductors of caloric, — 
and only differ as to the condition of their surfaces. The sur- 
face which is most heated becomes negatively electrified ; and 
that which is least heated positively. When the bodies are dif- 
ferent, the effects become more complex, and can be interpreted 
only when the results are immediately under observation. 

Some facts recently brought under review [lermit us to group 
together the relations discovered between heat and electricity, 
and of which phosphorescence supplies an example. It is known 
that this phenomenon shews itself wherever particles of bodies 
which are bad conductors of electricity are disturbed by per- 
cussion, friction, heat, light, a shock of electricity, or when they 
are decomposed by chemical action. These causes are precise- 
ly those which likewise disengage electricity ; and the pheno- 
mena being atomic, must produce an infinite number of minute 
sparks which together produce a faint light similar to phospho- 
rescence. Hence we may suppose that phosphorescence has an 
electrical origin. 

In glow-worms {Lampyris) and the Infusoria, we are igno- 
rant whence the phosphorescence proceeds, and if it be owing 
to electricity. The important experiments, however, of M. 
Ehrenberg are about to instruct us. This able physiologist 
has lately been studying with peculiar care tlic light which is 
emitted in darkness by the infusoria and Ilie annelides which 
make the ocean luminous in certain countries, especially when 
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its surface is agitated hy a gentle breez«. Having placed on 
the object-glass of his microscope, water containing these ani- 
malcula, he was exceedingly astonished to perceive, that the 
diffuse glimmer which surrounded them was nothing else than 
a collection of a vast number of small sparks which came 
from every part of their bodies, and particularly from the bo- 
dies of the annclides. These sparks, which succei?ded each 
other with great rapidity, had such a resemblance with those 
we observe in common electrical discharges, that M. Khrenber;g 
does not hesitate to conclude that they are identical. He has 
also satis6ed himself that the light emitted is nut owing to a 
particular secretion, but solely to a voluntary act of the ani- 
malcule, and that it shews itself as often as it is irritated by 
mechanical or chemical means, that is to say, by agitating the 
water, or throwing either alcohol or acid into it. This is an 
additional analogy with the torpedo, which only ^ves a dia- 
charge when it is irritated. In the animalcula, as in the tor- 
pedo, it is also observed that the discharge recommences af^ter 
a certain time of repose. From this similarity of effects, in the 
same circumstances, may we not infer an identity as to the 
causes.'' Now, in the torpedo, it is already known, and no one 
longer doubts it is electricity ; and, hence, we must admit that 
electricity is also the cause which produces the phosphorescence 
of the infusoria and the anneUdes. It is sudiciently remark- 
able that the luminous or other phenomena which depend upon 
electricity are so much the stronger in proportion as the ani- 
mals are smaller ; and it would appear that this profusion of 
the electrical fluid, which is emitted only by beings of an in- 
ferior order, is destined to discharge other functions in beings 
of a higher order. 

Is it not, after this, allowable to imagine, as M. Berzelius 
and other philosophers have advanced, that the bght which is 
disengaged by combustion, and which occasions so great a 
disengagement of electricity, is, also, nothing more than the 
result of the discharge of an infinite number of small sparka 
produced in the combination of combustible with other burn- 
ing bodies ? 

We perceive, therefore, that the relations which associate to- 
gether light, heat, and electricity, acquire from day to day ad- 
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ditional extension, and demonstrate that these three agents 
which rule in the ntomic cnnstitution of butlies, lire derived, ac- 
cording to all appearances, from a single principle of an ethereal 
nature, spread throughout space and through all bodies. 

Oil Professor Ehrenberg and Haiismanria Discoveries regard- 
ing Ik.'o varieties nf Siliceous Earth Jbund near Obcrohe in 
the Hanoverian Province ofLunelcrg. 

On the 8th January 1838, Professor Hausmann communi- 
cated to the Royal Society of Sciences of Giittingen, a prelimi- 
nary notice, on a discovery connected with our own country, 
which is undoubtedly among the moat remarkable facts lately 
added to the science of geognosy. 

In the month of November this year. Colonel von Hammer, 
etein. President of the Provincial Agricidtural Society at 
Ueken, in the territory of Luneberg, the able author of seve- 
ral prize essays, and the zealous promoter of the agriculture 
of his native country, had the goodness to send to Professor 
Hausmann two specimens of vurietiee of earth, which were 
dug out near Obcrohe during an excavation made by the 
above-mentioned society in the district of Ebstorf. The ex- 
treme lightness of these varieties of earth rendered it improba- 
ble that they were of an argillaceous nature ; but their state of 
aggregation did not permit us to conclude that they consisted 
of pure silica, although, notwithstanding this, they really have 
such a composition, according to the chemical examination 
kindly instituted by Dr Wigners in the academical laboratory. 

■ The specimen No. 1. according to tliis investigation, is chemi- 
cally pure silica. It has, at the same time, a fine, extremely 
loose, earthy, flaky consistence, and a cbalk-wliite colour. It 
has a soft and meagre feeling, somewhat bke starch, and does 
not grate between the teeth. On water it swims for a moment, 
^_ then sinks down, and gradually swells up. Mixed with a little 
^K water, it acquires a pasty consistence, without being adhesive. 
^H The specimen No. 2 is also silica, but contains likewise a very 
^H insignificant quantity of a matter destructible in (ire. Its frac- 
^H ture is fine-earthy ; the colour brownish-giey, slightly inclining 
^H to green, becoming darker by the addition of moisture. It is 

^ a , 



I 



876 EhrenlxTg and Hausmonn on the I'aruties of 
friable, meagre, but soft to the touch, and adheres to the tongue. 
It swims oil water for some minutes, but it afterwards sinks, ab- 
sorbing water with a noise, giving out many air-bubbles, and 
then expands gradually by irregular splitting of the laminae, 
without being altogellier separated. When exposed to heat, it 
rapidly assumes a white colour. Here and there it is traversed 
by veins of a pure, chalk-white, 6ne-earthy silica, filled vritli 
smaller or larger cavities. 

According to the information communicated by Colonel von 
Hammersteiii to Proft-ssor Hausmann, this silica has been 
found in astonishing quantity in six different places of the 
above-mentioned district, on the edge and first accliWty of the 
great plateau of the Luneburger Haide, covered to the depth 
of only one foot and a half by the soil. The pure white silica 
forms the upper bed, and has a thickness of 10 feet to 16 feet. 
The coloured porlion is Ijetieath, and has been already pene- 
trated to a depth of 10 feet, wilhout the lower boundary having 
been reached. 

The peculiar state of aggregation of this silica led Professor 
Hausmann to conjecture that it might be analogous to the 
Kleselguhr found in the turf at Franzensbad in Bohemia, and 
that, Hke that substance, it might be composed of the siliceous 
shields of infusory animals. A preliminary microscopic exa^ 
inination seemed to conlirni this notion. In order to attain cer- 
tainty on this subject. Professor Hausmann sent specimens to 
the distinguished investigator of the infusory world. Professor 
Ehrenberg of Berlin, who, by his extraordinary discoveries re- 
gaixling the occurrence of fossil infusoria, has opened an en- 
tirely new field of the most interesting investigations. He 
requested that naturalist to examine these specimens of earth 
more minutely, with a special view to these objects, and he re- 
ceived, through his kindness, the intelligence, that both earths 
are mtirely composed of beautiful and per/eclli/ preserved in- 
Jiisory coverings ; tliat these are very various, but still belong 
only to known species, and to such as are found in a living 
state in fresh water at the present day. In the earth No. 1 
they are free from foreign admixture; but in No. 2 they are 
mixed with organic slime, and with the pollen of pines. During 
even his first e.\annnation, Professor Ehrenberg succeeded in de- 
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tcrmining several species of infusoria, whose coverings form this 
mIiui, iind in ascertaining that there occurs, in the lower bed, a 
species of infusoria found in the polishing slate of Habichtswald 
and Hungary ; and another .peculiar to the Kieselg^ihr of Bo- 
hemia: both of which seem to be entirely wanting in the 
upper bed: but upon these points we shall defer further re- 
marks, in order that we may not anticipate the publication of 
the completed investigation of Professor Ehrenberg. 

That a mass more tlian twenty feet in thickness should 
ciuisist almost entirely of the coveiings of animals which arc 
invisible to the naked eye, and wliich can only be recogiuscd 
with the assistance of a high magnifying power, is an extraor- 
dinary fact, and one which the mind cannot fully comprehend 
without some difficulty. The farther we attempt to pursue the 
subject the more we are astonished. That which occurs in an 
invisible condition in the fluid element, and which cannot be 
recognised by the human senses without the assistance of art, 
becomes, by immense accumulation and solidification, one of 
the circle of phenomena which are witnessed by us in the ordi- 
nary way ; a compact mass is formed, which can be weighed, 
felt, and seen ; and this mass is presented to us in such quan< 
tity, that, when regarded only in one direction, it surpasses 
by three times the height of the human figure. 'Who could 
venture to calculate the number of infusory animals which 
would be required to produce even one cubic inch of tliis mass ? 
And who could venture to determine the number of centuries 
during which the accumulation of a bed of twenty feet in thick- 
ness was taking place.' And yet this mass is only the product 
of yesterday compared with the other more comjiact siliceouH 
masses for which the infusoria of a destroyed creation afforded 
materials. But what would have become of that loose, light 
silica, — which, by its great porosity and its power of absorbing 
water in quantity, in some measure indicates its origin, — if, in- 
stead of being covered by soil one foot and a half in thickness, 
it had been covered by a great mass of earth or rock ; or if an- 
other power, such as the action of fire, had caused its solidifi- 
cation.'' In that case, we should have had no bed twenty feet 
in thickness, but should perhaps have found a compact stuuy 
mass, capable of scratching glass, affording sparks with steel, 



1 



'318 Ehrcnberg and Haummm am SUitMom Earth. 
and polisliable, — a substuice, which, were il not for the » 
dant evidence furnished by the discoveries of EhTenbeig, 
would be still more diiGcult to suppose had resulted frooi tfaeo 
verings of invisible animals. Such a consolidation and haidenhig 
of this loose silica, might perhaps be partly accomplished in a 
other way, by making the experiment of employing il for tbe n 
nufacture of glass, or as one of the ingredients in porcelaiu ; 
which means a discovery so very remarkable in a natural -histu- 
rical point of view might at the same time become of practical 
importance. Glass formed J'l-om Ute coverings ofiiifiiMfnf ani- 
malt ! Who would a few years ago have believed in the pos- 
sibility of this substance, by whose assislwice invisible life in 
water is revealed to ua, being prepared from a material dmved 
from the same world of extremely minute animated beiogs; or 
that we should be enabled, by means of a substance furnished 
by an invisible creature, lo investigate the smallest aad most 
obscure, as well as the largest and most remote bodies io crea- 
tion? — (Communicated to us by Professor Hausmann frooi tlie 
•' Gatttngiache gelehrtc anzeigttt," 25th January 1838.) 



On ^ Last Changes in the relative Levels of the Land and Sea 
in the British Islands. By James Smith, Esq. of Jordan- 
hill, F.H.S.L. k E., F.G.S. & M.W.S." ■* 
The occurrence of recent marine remains at higher levels 
than those at which they could have been deposited by our pre- 
sent seas, early attracted the notice of the Wernerian Society ; 
and its memoirs contain a valuable collection of facta illustra- 
tive of this subject. The communications of Messrs Stevenson,t 
Bald,t Home Drummond,|| Blackadder,§andothers,1I furnish 
numerous observations respecting indications of changes in level 
on the eastern coasts of Scotland, whilst those of Captain I^as- 
key** and Mr Adamson++ record similar phenomena in the ba- 
sin of the Clyde and Lochlomond. 

* Ity pennission, from vul. \m. of " Memoire of tbc Wemeiim Natw«l 
nistory Bottiety," tibout tu njipcar. 

+ Wern. Mem. iiL 337- ? lb- i. JAS ; mJ iii. 126. II lb. v. «0, 

§ lb. V. 424, 572. H lb. ii. 342, 348 i v. G72, S75. 

• * lb. i». MS. + 1 lU iv. SS4. 
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My attention was first calk>(] to the subject by the discovery 
of marine shells, agreeing in general with those of the aiijoin- 
ing seas, embedded in blue clay, at Ardincaple, the seat of 
Lord John Campbell, in Dumbartonshire. At that time it was 
usual to ascribe all such appearances to diluvial action ; and 
although the shells bore no marks of violent transportation, the 
bivalves being entire, with the epidermis uninjured, and in their 
natural position ; yet, as the distance from the sea was small, I 
imagined they might have been protected from injury by having 
been lodged in an eddy. Two of the shells appeared to differ 
from any Lnown species; one of them, a Tellina (7*. approxi- 
ma), is so common, as in many localities to become character- 
istic of this deposit. It resembles the T. tenuis, but is dis- 
tinguished by a brown epidermis. The other resembled a JVn- 
tica, but was destitute of the umbilicus. The only spedmen 
procured of this shell I unfortunately broke, but not until a 
sketch of it had been taken.* Lord John Campbell was kind 
enough to order a new excavation to be made, in hopes nf 
finding other speeimens, but without success. 

Soon ai'ter this, Mr Thomas Thomson gave an interesting 
description of a similar deposit at Dalmuir in Dumbartonshire, 
in the Itecords of General Science.t He collected twenty-nine 
species, which were submitted to the inspection of Mr Sowerby, 
who pronounced three of them to differ from any known recent 
British shells ; one of them was said to be Natica glaucinmdes, 
a crag fossil ; another, Fusus lamellosjis, which had only been 
observed about the Straits of Magellan ; and a tJitrd, Bucci- 
num striatum, an unknown species. This remarkable fact, 
coupled with my own observations, led me to imagine that the 
term "recent," which had usually been applied to such depo- 
rts, was perhaps not rigidly correct. In order to ascertain haw 
far it was so, I determined to collect as many of the shells be- 
longing to them as I could. In a fresh excavation I made at 
Dalmuir, I increased the number of species, from that locality 
alone, to upwards of seventy. The Kev. Mr Lanitsborough 
of Stevenston, in Ayrshire, was kind enough, at my request, 
to collect marine remains from the elevated shelly deposits in 
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his parish ; and Mr .Withani sent me a collection from similar 
beds on the Yorkshire coasts. In order to render the compa- 
rison between the existing and more ancient races of testucea as 
exact as possible, I determined, at the suggestion of Mr Lyell, 
to avail myself of the faciUties which the possession of a yacht 
afforded, to collect and form a catalogue of those now existing 
in the same seas. Amongst the shells dredged up, several new 
species have been discovered. I failed, however, in finding any 
of the unknown subfossil ones. As by far the greatest number 
of the shells, from the ancient deposits, have been found in the 
bawn of the Clyde and north of Ireland, I have confined the 
catalogue of recent shells to those which are now to be found in 
the same seas ; a comparison of the two catalogues will thus 
shew bow far their fonner inhabitants coincide with the existing 
species. 

In the prosecution of this inquiry, I discovered marine re- 
mains so frequently, that any attempt to describe or enumerate 
the localities would exceed the bounds of this paper. M^en 
once I was furnished with a clue, I found them in places where 
their presence had never before been suspected ; sometimes in 
great numbers, whilst at others the very same beds were alti>- 
gether destitute of them. This is peculiarly remarkable in a 
finely laminated clay, whicli I have traced to a great extent in 
the counties of Lanark, Renfrew, -and Dmnbarton. It is equi- 
valent to the carse clay of the Forth and Tay, and must have 
been deposited at the Ixittom of a tranquil sea, at such a deptli 
as not to have been disturbed by the agitations of the surface. 
The shells and other marine remains with which it abounds are 
almost invariably found in the lower part of this bed, a circum- 
stance which can only be accounted for by supposing a sud< 
den depression, which has converted a half-tide deposit into a 
deep-sea one. The testaceous animals have thus been entomb- 
ed alive in the beds subsequently formed, and their remains 
are preserved with all the perfection of recent specimens. As- 
sociated with this clay, we frequently find extensive beds of 
pure gravel and sand also destitute of organic remains, although 
there can be no doubt of their marine origin. Mr Lyell has ob- 
served the same thing in similar beds in Sweden,* 
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We must be cautJolis, therefore, in coiiduiliiig that alluvial 
beds in which we do not find such remaius, are fresh-water 
onea ; and, of course, equally so in deciding on their marine ori- 
gin, till confirmed by the presence of their ap()ropriate remains. 
These deposits arc much more extensive, both as to the 
amount of change of level and superficial extent, than has been 
generally supposed. We have conclusive evidence thai the 
whole of the British islands have, at periods which, geologically 
speaking, are by no means remote, been subjected to changes 
both of depression and elevation. The submarine forests which 
have been observed on so many parts of our coasts, are proofs 
of the former kind of changes, whilst those of elevation are evi- 
denced by raised beaches, sea-worn cliti's and caves, stratified 
beds of sand, gravel, and clay, and, above all, by the marine 
exuvin? which they contain. 

The deposits thus formed must, in Scotland at least, be in* 
tercalated between the two first groups in Air De la Beche's clas- 
sification of rocks, viz., the modern group and the erratic block 
group. We infer that they are posterior to the latter, from 
their superposition, and that tliey do not belong to the former, 
from the absence of the remains of man or of works of art. 
The erratic block bed, which has also been termed diluvium, 
has in Scotland received the provincial name of Till. It is very 
accurately described by Mr Bald,* under tlie name of the old 
alluvial cover, in his paper on the coal formation of Clackman- 
nanshire. It generally consists of stiff unstratified clay and 
gravel, confusedly mixed with water-worn masses, and also with 
angular fragments of sandstone, shale, and coal, which have 
not suffered from attrition, although comparatively soft in their 
structure. Organic remains are excessively rare in it. Mr 
Bald, who remarked this, afterwards found the tusk of an ele- 
phant embedded in it in the excavation of the Union Canal ; 
but, unwilling to draw an important inference from a solitary 
fact, he supposed it miglit have been placed in tlie situation in 
which it was found, from some accidental cause. Since that 
time, however, elephants' bones and tusks have been found 
r Kilmarnock, and at Eilmaurs, in Ayrshire. I am assured 

• Wem. Mem. voL i. p. <ai ; vol. iii, p. 12C, 
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by Dr Scouler of the Royal Society of Dublin, and Dr Cowper 
of the University of Glasgow, who visited these localities^ that, 
in both instances, they were embedded in the tilL At Kilmaurs 
they were associated with sea-shells ; and, on one occasion, I 
also found shells embedded in it, much broken, and deprived of 
their colour. Mr Trimmer, in describing the diluvial deposits 
in Caernarvonshire, in tlie proceedings of the Geological So- 
ciety,* states that he found broken shells in the diluvium of 
the low cliff near Beaumaris. He also found broken shells in 
a bed of sand, on the summit of Moel Try fane, 1400 feet above 
the level of the sea. The expression seems to imply alluvial 
rather than diluvial agency. Mr Trimmer, however, informs 
me that he ascribes their presence at so high an elevation to 
the latter cause, the beds having all the appearance of violent 
action, and the subjacent rocks worn and scratched by friction 
of transported pebbles. Mr Phillips also is inclined to think 
that in Holdemess the irregularity of deposition of the shelly 
gravel seems to point to dilu^lal currents rather than to change 
of level, t 

It is not, therefore, a necessary inference that the mere dis- 
covery of sea-sliells at high levels is a proof of permanent sub- 
mergence. Their fragments, like those of coal, sandstone, and 
shale, mark that the distance from which they have been trans- 
ported is a short one. It is only when found in situ in regu- 
larly stratified beds that we are entitled to draw such concki- 
sions; but their presence in diluvial l)eds must be held as an 
exception to the general rule. 

Althougli this is not the place to offer any speculation re- 
specting the origin of the till, I think it evident that it must 
have arisen from causes altogether different from those which 
have produced the marine alluvia. Whatever they were, they 
must have lxK?n violent and transitory. Of their violence we 
have ample proof in the size of the fragments they have trans- 
ported, as well as the erosion of the rocks over which they 
have passed, but that they suddenly ceased must be inferred 
from the confused manner in which the different parts of the 
till are arranged. Submarine currents miglit indeed have moved 

* . 111! - - ' -^^^— ^^^^-^ 
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the largest boulders, but Lhey must have been deposited some- 
what in the order of size and gravity ; the sand, clny, and 
smaller fragments being swept forward till the diminished velo- 
city of the current was unequal to bear them farther, and banks 
of gravel, sand, and clay, would be formed. No inference can 
therefore be drawn from it as to the former level of the land, as 
rushes of water capable of producing such effects must have 
disturbed the alluvial covering both above and below the sur- 
face of the sea. 

All observers concur in suppo^ng that the cause which pro- 
duced the diluvial covering of the great-coal field of Scotland, 
must have had its origin to the westward, moditied, however, 
by the form of the ground. Near Glasgow, it is t]uitc evident 
that its action must have been from the north-west, In level- 
ling a mass of it, the workman laid into a heap all the boulders 
which were too large to be lifted by the spade : this afforded an 
opportunity to estimate the relative proportions of the differ- 
ent rocks, which I found to be as follows; — 



White sanil.'itone and shale, 

Trap, 

CUiv -state and greywacke. 

Granite, 






The sandstone was evidently derived from the subjacent coal- 
formation, the trap boulders from the Kilputrick hills, which 
are about ten miles to the north-west, their identity being 
proved by the zeolitic n)inerals which they contained ; (he slate 
and greywacke from hills in Dumbarton and Argyleshii'es, 
about double that distance ; the granite blocks must have been 
transported from still greater distances. Beyond the Kilpatrick 
Hills the trap and white sandstone boulders disappear, and are 
replaced by greywacke, clay-slate, and red sandstone, whilst 
those of granite and mica-slate become tnimerous. Near 
Helensburgh, twenty-three miles to the north-west of Glasgow, 
the granite strongly resembles that of Ardnaraurchan, At 
Roseneatfa, I have seen rolled fragments of a compact reddish 
granite so much resembling that of Inverary, as to leave little 
doubt of its identity. In all of these cases, the bearing of the 
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supposed original rocks is north-west, but in all of them the 
intervening space is intersected by deep arms of the sea and 
steep precipitous mountain ranges. It appears to me, therefore. 
that tlie till is as ancient as the period of their elevation, and was 
most probably caused by the violent geological action by which 
it was accompanied. 

It is, at all events, in Scotland anterior to the marine alluvia 
which I am describing, and which have been observed reposing 
upon it in many places. It is proper, however, to observe, tliat 
in some instances we find stratified alluvium below ihe till. I 
have observed this near Glasgow, and on the west coast of Ire* 
land ; and Mr Bald, in describing that of the Forth, remarked, 
that in one case, when it was cut through to the depth of 16S 
feet, the lower bed appeared to have been deposited in water in 
the most quiescent state, as it was divided into the finest lamina?. 
In neither of these cases were marine remains detected, but Mr 
Mantell has described an ancient beach as passing mider the 
elephant bed in Sussex, and Sir Philip Egerton found a bed of 
shells under the ordinary sand diluvium of Cheshire.* These 
facts do not invalidate the conclusion, that the changes in the 
level are posterior to the deposition of the till ; they only prove 
that it has not swept away the whole of the pre-existing alluvia. 
I have observed the marine beds resting on Till near Glasgow, 
and in tlie excavations of the railway from Edinburgh to 
Newhaven. Mr Thomson has observed it in Dumbarton- 
shire.-|- At Johnstone, near Paisley, in digging a well, a ma- 
rine deposit, containing the bones of fishes and sea-fowl, the 
claws of crabs, sea- weed, and shells, was found to rest upon a 
bed of it, upwards of 70 feet in thickness. Mr Robberdsl 
and Mr Rose || have observed the same order of position in the 
county of Norfolk. 

We can, therefore, have no hesitation in considering that in 
these localities changes of level have occurred posterior to the 
deposition of the diluvial covering, although it is not improba- 
ble that in some parts of the British islands it may have been 
lodged on the surface subsequent to the period when the sea 

* Proc. Geol. Soc. vol. U. p. 190. t Records of General Science, i. 132. 
:;: PhU. Mag. Oct 1827, p. 281. II lb. Jan. 1836, p. 34. 
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had become stationary at its present level. I am inclined to 
think that this has been the case on the west coast of Ireland ; 
in the counties of Clare and Kerry I observed no stratified beds 
above the diluvium, and, on tbe shores of the Shannon which 
divides them, no terraces except those forming at present. 
These facts, however, seem rather to prove different periods of 
(hluvial agency than of elevation an<I depression. 

The changes of level must have taken place anterior to the 
historic period, which hi this country dates from the invasion of 
the Bomanfi. Diodoriis Siciilus," who wrote during the reign 
of Augustus, describes St Michael's Hlount in Cornwall under 
the name Ix«e, as an island connected with the mainland by a 
space covered every tide, but dry at low water,— a description 
which would apply accurately at the present day. In Scotland, 
the Roman wall, whicli crosses the island from sea to sea, lias 
evidently been formed at both ends with reference to the pre- 
sentlevel. The same observation apphes to British tumuli and 
vitrified forts, which are perhaps of still greater antiquity. It 
is, therefore, highly probable, that no changes of level have 
taken place since the British islands have been tenanted by 
man. 

We have ample proof that traces of these changes occur in 
every part of our coasts. In England, the observations of Messrs 
Phillips, -f- Rose, J Itobberds, || Sedgwick, § &c., on the east 
coast; Messrs Mantcll.H De la Beche,** Sedgwick, and Mur- 
chison,+t on the south ; and Sir Philip Egerton, Messrs Mur- 
chison, Gilbertsun, &c.,tt on the west, shew, that in all parts 
of the English coasts they are to be met with. In Scotland, in 
addition to the Notices in the Wernerian MemoirSj already ad- 
verted to, the Statistical Account abounds in direct or inciden- 
tal notices of similar phenomena. My own observations, and 
those of every well qualified observer, confirm their universality 
in tills part of the island. 

* Diod. Sic. Book v. Quuted in Tbunuun's Outlines of Mineralogy and 
Geology, vol, il. p. ih. 
t Geol. of Yorkahire, vol. i. p. 23. J Phil. Mag. ,Imi. 1830, p. SO. 
II Phil. Mag. Marcb 1027, ?■ 233, &f. 
g Geol. Soc. Proceedings, vol. i. p. 400. 

n Geol. of Suaseit, 2B5. Geol. Proc li. 203. •' Geol. Manual, UO. 
n Proc. Geol. Soc Dec. 1836. tt Fourth lUport Brit Assoc, p. 034. 
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In Ireland, I have seen them on the east, north, and west 
coasts. I am informed by Mr Griffiths, that he has observed 
them in Cork and Waterford, and Captain Portlock has recent- 
ly found them in stratified beds at an elevation of 400 feet 
Proofs of such changes have also been obsen^ed in the Channel 
Islands and on the opposite shores of the Continent, all proba- 
bly referable to the same geological epoch. 

These marine beds have been discovered at every elevation, 
from that of the present level of the sea to a height of at least 
400 feet above it ; and in the solitary instance of Moel Try- 
fane sliells have been found at the height of 1400 feet; but as 
the cause of their (Kcurrcnce in that situation is doubtful, we 
may conclude that the highest elevation at which proofs of 
such recent changes have been hitherto discovered is limited to 
400 feet. 

At this height Mr Gilbertson found sea-shells in stratified 
beds of gravel and sand near Preston in Lancashire. Mr Mur- 
chison,* who visited this locality, observed ** similar pheno- 
mena over a very considerable tract of country occupying the 
ancient estuary of the Ribble Sands, marls, and gravels, occa- 
sionally forming terraces, are spread over this great area, some- 
times in finely laminated beds, but for the most part loosely ag- 
gregated, and bearing a great resemblance to the arrangement 
of llie same materials now in the act of formation on the adjoin- 
ing sliores. Many of the shells found in these beds far inland, 
and at heights extending to 300 feet above the sea, are perfectly 
identical with existing species."^ Mr Murchison justly infers, 
that such appearances must be ascribtxl to actual elevation ra- 
ther than to the action of diluvial currents. Sea-shells were 
found by Mr John Craig, mineral surveyor, at Airdrie about ten 
miles to the east of Glasgow, at the height of about 850 feet ; 
they were found between a mass of blue till and a bed of yellow 
stratified clay, which rested upon it. Mr Craig was inclined to 
supix)se they belonged to the till, the shells having been filled 
with blue clay ; but I have observed the same thing in shells 
which certainly belonged to the stratified deposit, and it is easily 
accounted for. The action of the sea ujwn such a bottom would 

* Address to Geological Society, Feb. 1832. 
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naturally stir up the clay so as to lill dead shells. Those founil 
ill this locality do Dot bear marks of violent transportation, and 
the distance from the sea is so great that it is difficult to sup- 
pose that such fragile shells as tlie Myttlit^ edulU and TcUitia 
appraxima could have been Ixtrne along uninjured by diluvial 
action. I am, therefore, inclined to consider, that the shells 
found at Airdrie belong to the alluvial beds, and have lieeu 
confirmed in this opinion by having had some specimens of 
the Tcllina approjima, a species which has only been found in 
this deposit, sent to me from the same locality. 

Mr Prestwich* also found, at the height of 350 feet, in beds 
of sand, gravel, and clay, at Gamrie, near Banff, the following 
recent shells : Astarie ScoUca, Tcllina tenuis, Buccinum unda- 
tttm, Natica glaucina, Fusus turricola, Dentalium ilmlalis. 
They were extremely friable, but perfectly uninjured. 

The promontory of Brayhead, in the county of Wicklow, is 
formed by a cliff of alluvial strata of coarse gravel and sand, 
containing sea shells ; it is at least two hundred feet high, and 
the hill of which it is a part, and which is evidently composed 
of the same beds, is perhaps a hundred feet higher. Here, 
therefore, this deposit reaches to the height of three hundred 
feet. At Howth. on the north side of Dublin Bay, are similar 
cliffs, at tlie height of about a hundred feet, also containing 
shells and other marine exuvis. 

In the Isle of S!ieppey,f recent shells have been found in 
a bed 140 feet above the present level. In Norfolk, | and in 
Yorkshire, II they have been found at the height of a hundred 
feet. Near Berwick, Mr Milnej observed a tract of ta))le-land 
at the height of a hundred feet above the level of the sea. It 
consists of vertical strata, which have all had their edges worn 
down to a level plain, just as would have been the case if the 
rocks had been exposed to the action of marine currents inces- 
santly sweeping over their edges. When the tide is far out, 
exactly the same appearance is presented by the vertical rocks 
which form the bottom of the shore for a considerable distance 
out from the existing cliffs, and were there to be an elevation 

- ProceeJings Gml. Soc. Ma/ 3. 1837. t lb. voL L p. 410. 
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of the coast, another table-land would be formed exactly r^ 
sembling, but a hundred feet above, the former. 

In the basin of the Forth, beds of razor-Ssfa {.tolen), bimI 
bones of the seal, have Ijeen found at the height of ninety feet* 
At that of seventy feet, marine remains have been found on 
the banks of Loch Lomond, + on the Yorkshire coast, t in 
Devonshire, I| and in the Island of Skye.g I have found them 
in several localities in the basin of the Clyde, at the height of 
fram seventy feet to the present high-water mark. 

At an elevation of about forty feet there has been observed 
on many parts of our coasts a series of raised beaches and ter- 
races, which, by their magnitude, indicate the prodigious length 
of time at which the sea level must have been stationary at this 
height ; and if we may judge of its duration from the relative 
fdze of the ancient terraces with those now forming, it must have 
exceeded the recent period of which two thousand years is but 
a part, by an immense amount ; but this is but one of the 
epochs in the history of this formation ; between the great ter- 
race and the sea several subordinate ones and benches have 
been observed, each of them marking long continued periods 
of repose, whilst a sudden deepening, two or three fathoms be- 
low the low-water mark, is probably caused by another line of 
terraces now covered by the sea. 

The great terrace, tlie base of which seems very generally 
to be between 30 and 40 feet above the sea, forms a marked 
feature in the scenery of the west of Scotland, in those parts 
where the violence of the Atlantic has not swept away the 
plateau of marine alluvia which, in the less exposed situations, 
is always interposed between it and tlie sea. 

The northern part of the county of Ayr, which is composed 
of a coarse red sandstone or conglomerate, has been worn by 
the former action of the sea into a magnificent range of cliffs, 
in some places rising to the height of 300 feet ; the two islands 
of Greater and Lesser Cumbra, lie opposite to it, and have cor- 
responding terraces. The former of these islands is composed 



• Wem. Mem. vol. v. p. &72. t Letter fiinn Mr Buchonnn of Arden. 

f B; MrWitliam of Lartington. Phillip's Geo), uf Vurkshlre. 

II Geol. Soc. Proc. Dec. U. 183li. 

g M'CuUoch's Wwtero Islanas, toI. i. p. 203. 
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of the same sandstone intersected by trap veins ; both the trap 
and sandstone have been worn aivay, but in different degrees, 
and the dykes are left standing out from the clifRi like ruined 
walls, affording no doubtful evidence of the length of time du- 
ring which the sea formerly waslied their bases.* 

SimUar phenomena have been observed in Jura, Mull, and 
Isia, at elevated levels, as well as at that of our present seas, 
and they furnish, as Mr M'Ciilloch observes, " the most per- 
fect record which geology aflbrds of the wasting action of the 
sea upon the land."+ After remarking that the destroying 
causes of such as are found on our present shores are so obvious 
that it would be superfluous to point tliem out, he offers the 
following speculations on the origin of those in question. " The 
other case, that of outstanding inland dykes, such as those of 
Cumbray, and the more conspicuous examples in Isla and Mull, 
Qore difficult of explanation ; it is equally evident, however, 
even in these two instances, that the surrounding strata must 



* The tiiae is nut yel gouo by witli geology, a» it lias with astronomy, 
wheD the conclusiona drawn from its phi^notDcDU sre supposed tu be incon- 
;nt with the word of God. I rejiiiee, however, (o feel assured that, in 
yielding to eviden<?es which it is impossibte for ute to resist, I am neither 
denying its truth, nor wresting it to my own pnrposes. That inteipr«tation, 
which admits, to the fullest extent, the remoteness of the " beginning/' 
,s nut invented to meet a geological diHiculty, hut has been lield by learn- 
ed and pious men of all ages. To those who, unacquainted with the science, 
Ildnh the conclusions drawn from its investigation too uncertain, and too 
contrary to each other, tn be worth attending to, J would say, that such dis- 
crepaaoies of opinion are every day disappearing u Ihe science advances ; 
on the point in qufcstion, there is no aontrovcray which- deservca the 
)e. TlicT«iB, indeed, no rule without esncption. At the meeting of the 
Brtlish Asaocitttion held lost year at Liverpool, I remeraher an elaborate 
paper was published to prove that the theory of gravilotion was contrary 
;o Scripture : it, of course, called forth no remark. At Newcastle, a gentle- 
nan, well entitled from his labours in one de]iarCment of the science, lo be 
listened to with respect, more especially as he did not impugn opitttons 
difiering from Ilia own, took what I must call the sceptical aide of this en- 
'l^niry, by endeavonring to in^ve the uncertainty of geolo^col evidence. 
3 paper was hononred by a reply from Professor Sedgwick, whose ["Ptt- 
Honings were responded to by an audience containing a greater amount of 
Iiigh geologicol authority, than perhaps was ever before eongregoted under 
one roof, in a manner which proved that on this point at leo^t there was 
110 dispute, 
t M'CoUoch's Western Islands, vol. ij. p. 480. 
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once have exisUd at least at the sume level as the sumtnits of 
tlie present dykes. Nor can any obvious causes now be traced 
by the operation of which sti great a removal of land has be^i 
effected ; there are no rivers in any of the instaoces enumera- 
ted, to which it could be attributed, nor. indeed, could any ac- 
tioD of a river be inmgined capable of producing those eiTects 
on surfaces so irregular." He supposes they may have result- 
ed from the tedious operation of the atmosphere, but the actual 
change of level affords an easy solution of the difficulty, and in 
each of the cases cited, we have the additional evidence of such 
an origin from marine remains, embedded in the alluvial strata 
which accompany them. 

Although we have traces of changes of level on every side of 
the British Islands >t would be premature to say whether or 
not they are all universal, or whether some of them may not be 
confined to particular districts. There can, I apprehend, be 
no doubt as to the lower levels under the great terrace ; the 
plateau at its base, except where since worn away by the actiou 
of the sea, is invariably composett of marine beds of sand, gra- 
vel, or clay ; but the case is doubtful as to those at higher ele- 
vations; and if the shells at the top of the mountain of Mod 
Tryfane be considered as a proof of elevation, we may safely 
assume that it must have been a local one * Altliough we do 

* since writiDg the nbuve, 1 linve read with muuU pltaaure Mr Triiumer*a 
paper on the dilaviol drift in Wales outl Irelaud in ikn Jourmil of Llie Dub- 
lin Geological Soeietj. I agree with liim entirely as to the w^U-iiuji[«d 
differeni-e betveen dilu-rial dt^rasils aod those caiued b; permuncnt ■ul>- 
' nergenoe ; and if 1 differ with klm as to the origin of the gravels of liowUi 
I and Bray, it does not in the slightest degree adect the urguioeuL He ap- 
I pears, for he lias not uonio to that part of the subject, to consider ihem tlw 
I result of diluvial action, whilst I agree with my friend Or BcuuU-r, with 
' whcHn I visited them, that they nre proofii of elevation. Mr Trimmer, 
I aftor noticing the ready reception of the diluvial tlieoiT' of Bucklond, re- 
marlcB, that "the in ter^t excited by these new and striking facts (i. e. proob 
. of change of level) hud now diTerted the current of geological Hpc«iil»tuMi 
in opposite direction from that in which it had lately flowed, and from 
the one extreme of having generalized too hastily on diluvial phenomena, 
I gvologists b^an to run into the other, of endeavounug to csi:lude diluvial 
action from the list of geological agencies, — to expunge the veiy niune from 
geological nomenclature,— to forget all the evidence which had been col- 
lecled of the [uissage of large bodies of water over the land, and, iu eT«^ 
IS of transported gravel iu which marine shells of existing sfieciea irero 
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not observe any such marks of violence as are indicated hy ex- 
tensive inclinations, of the stratification, or by the fractures, 
erosions, and unstratiiied deposits wliich have been produced 
by diluvial agency, it is quite evident that some of these 
changes must have been sudden ; and beds of testaceous ani- 

Imais have been entombed alive by the subsequent deposit of 
clay or sand from a considerable depth. This is particidarly 
observable in the laminated clay in which marine remains are 
so frequently found in the basin of the Clyde. The upper parts 
seem quite destitute of them, and it is only when the excava- 
tions are made deep euough, such as in digging wells or coaU 
pits, or in the lower beds of brick-works, that they may be ex- 

^^ discovered, to aee a raised bench, or a marine forumtlun, of j^adiuJ accu- 
^L miUotiaa, n^rdlees uf tbe proob wbich, in many cases, existed of aucU de- 
^^B posits beiD); due Co the sudden and tmuaieut uction. of the sea." It a im- 
^V possible Co exuminc Che diluvial deposits wliicli I have famierly noticed, 
without remarking the evident effects of such Eudden itnd CroiisieiiC action, 
so perfectly resembling those which we know most have been owing to d- 
milnr causes. In the summer of 1818, 1 had on □pportuaitj' of observing 
^^ the deposit caused by the erupUoa t)f the lake whicji hod been formed by n 
^^L glacLer in tbe Valley of Bngne, and which was spread over the valleys of 
^^B the Drausc and the Rhone before it was covered by vegelntion or oblite- 
^^r rated by coltivation- No word eonld so well express its appeanmce us di- 
luvium, except that the occurrenco of works of art formed a prominent 
feature, especially below Che village of Martigny, where several houses were 
destroyed, and wht-re beams, hewn stones, and fmgments of furniture, were 
^^ confusedly mixed with gravel and clay. At Greenock, in 1834, 1 witnessed 
^^L the effects of an innndation, cansed by the breaking down of the head of a 
^^B Teaervoir, in which upwards of thirty lives were destroyed in its tract to 
^V the sea. It extiibitod all the phenoiueua of dihidal action. The streeCfl 
and walls were marked wich furrows, mnsses of stone, and even of cast -iron, 
were mixed up with cbiy uud gravel withonC rejrard to their gravity, whilst 
within the houses every thing was covered with a thick layer of fine silt 
exactly as in the dilnvisl caves. Were this covering, therefore, to oconi' 
in inanlalcd patches, we might seek in simiUr causes for siinriari^cets; but 
where eoald the lake have existed so vast as to iiave swept away nearly the 
whole of the alluvifd covering of the great coal basiu of Scotlaail £nim sen 
to sea, ood lodged iu one confused idubb in some places hundreds of feet iu 
thickness 1 It must, I apprehend, be sought for in some sudden geological 
action of a mogiutude far surpassing any bkc event recorded in the short 
page of human history. The long continued aclion of submarine tnirreDta 
could not have been the cause of the beds iu question, although I have nu 
doubt that they oflcn have given origin to coarse bods of gravel improperly 
termed diluvium. 
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pccted to be found. In the brick-works near Glasgow, I am 
often told by the workman that they are not deep enough far 
shells. 

Such sudden chan^^es we know have in recent times taken 
place on the west coast of America, and in Cutch ; and no 
doubt earthquakes have accompanied the ancient changes as 
well as those of a modem date. Fissures and dislocations are 
occasionally to be observed in the beds of sand and clay, pro- 
duced probably by such causes. In an excavation made in 
the line of the Edinburgh and Leith railway, in cutting through 
a ridge of al)out 400 yards long, 100 yards broad and 10 yards 
high, the section, which was at right angles with its lengtli, ex- 
hibited numerous rents traversing the beds, which could only 
have been produced by a sudden upheaving. A horizontal 
section would have represented the fissures as parallel with its 
length, whilst the cross one shews them radiating, as it were, 
from a centre. Tlie inclination of the beds is too great to be 
ascribed to original inequalities in the mode of deposition. In 
some cases they form an angle of more than 60 degrees with the 
horizon. Some of them consist of fine and coarse sand or clay, 
and others of small fragments of coal. The section presented 
a beautiful miniature model of the stratification, fissures, slips, 
and faults of a co:il-ficld. These beds are covered bv another 
of gravel, which lies unconformable to them, and has evidently 
been deposited immediately after, filling from above some of 
the open fissures. It is impossible to account for these app€?ar- 
ances, without supposing that they are the effect of a local up- 
heaving. 




Although, however, the changes in level might in some cases 
have been sudden and attended with earthquakes, it is probable 
that in others they have been slow and gradual, like those tak- 
ing place in Sweden at the present day. Indeed, with the ex- 
ception of the absence of works of art, nothing can more per- 
fectly agree with the appearances of the ancient marine alluvial 
beds than Mr LyelPs description of similar, but more recent 
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ones in Sweden, I have often met with beds of shells imbed- 
ded in marly clay, which had received a violet colour from the 
decomposition of the common mussel (Mijtitua eduUs), exactly 
as described by him.* 

The question as to the identity of the flora and fauna of the 
present period, with that of submergence, is an important one. 
It would perhaps be premature to say witli certainty, whelher 
they are identical or not. With regard to the vegetation no 
observations which have yet been made shew any difference be- 
tween it and the existing race of plants. But too little has 
been done in this department to be of any value in settling the 
question. The same observation applies tft the remains of birds 
and land animals ; or to those of cetaeete, Crustacea, alg^, zoo- 
phytes, and other marine remains which have been found in 
these deposits. I have endeavoured to institute as rigorous a 
comparison as I could between the testacea of the two periods, 
and refer to the catalogues which I have appended to this pa- 
per for the results. It will be observed that, although the 
greatest proportion of the shells are identical with existing spe- 
cies, there is a certain proportion which differs from them.-f- 
Of those which are unknown, some may probably yet be disco- 
vered in a recent state ; while others, in place of being specially 
different from their recent congeners, may be only varieties 
arising from the different circumstances under which they were 
placed. Still, as the per-centage of unknown shells is greater 
than that of the newer pliocene of the Val di Noto in Sicily, it 
appears highly probable, therefore, that some change in the 
fauna must have taken place. 

The organic remains belonging to these deposits have been 
termed Quatemery by JI. Risso, and subfossil by other geolo- 
gists. rrofesBor Phillips includes the beds in which they are 
found amongst the post-tertiary and moilern deposits, — although 
with some doubt ; observing, that it is difficult to " discriminate 

"Phil. Trans. 1B3S, p. 1. 

t At tb« l^a meeting of tlip Britigli Aasocintiou at NewcOHtle, I hod au 
opportnnily of clearing; up some points of interest respecting the unknown 
sp<.>c.'ieB of shells belonging to these deposits, and have to acknowledge the 
advantage I derived from the kind assistance of Messrs Adainson and 
Ald^i*, and from my visits to the Mnseum of Natural History, nhich is nr- 

nged in a maimer well worthy of tho scientific repntation of that splendid 
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between the Sicilian tertiaries with 95 per cent, of existing spe- 
cies of shells and the conchiferous gravels and sands of Holder- 
ness and Lancashire, in which, among twenty species of shells 
now living in the German Ocean, one occurs which is not yet 
known. If the Lancashire shells are, like those of Specton, 
Udevalla, and the coasts of Devon and Calvados, raised beaches, 
and to be classed in the modem epoch, why are the Sicilian 
ranked as tertiary ?""* It appears to me that Mr Lyell has 
solved the difficulty, by classing amongst the tertiary formations 
^^ all those geological monuments which cannot be proved to 
have originated since the earth was inhabited by man.^ The 
appearance of man on the surface of the earth is an event of 
buch transcendent importance, as to justify its being used as 
the separating line of the recent or human period, and those 
which preceded it. Changes of level have occurred in every 
stage of the earth's history : those of which I have been treat- 
ing must have taken place during that which immediately pre- 
ceded the rei^ent period, and, of course, the organic remains be- 
longing to that division of the tertiary group, which he has 
named the newer pliocene. It is of great importance that 
every circumstance connected with this deposit should be care- 
fully observed and recorded, as an accurate knowledge of it 
cannot fail to throw much light on that hitherto obscure branch 
of geology, the nature and origin of the different alluvial beds 
which compose the earthy covering of the more ancient forma- 
tions ; and, as it must be the object of the science to proceed 
from what is known to what is unknown, we cannot too mi- 
nutely investigate that part of it wliich forms the first step in 
the descending series, in order that we may obtain firmer foot- 
ing in prosecuting our researches into the more remote cpix;hs 
of the history of the earth. t 

* Treatise on Gcolo^-, p. 2C3. 

t Tlio cjitiilo'rwos wliicli iUToiniiany the memoir consist of one of the re- 
cent murine shells in that jMirtiou of the Hritish scus which extends from 
the Firth of CIvde to the north coast of Ireland, containing 276 Rpecies, of 
which iivc are new to the British Fauna ; and another of the fossil shells 
descrihed in the i)ai)er, cliiefly found in the same /^ographical regiou, con- 
taining 180 species, of whicli about fourteen are unknown or extinct. Tliesc 
cataloj^^iies, with Hgures and descriptions of the imknown species, will we ex- 
pect appear in a future Number, accompanied^ it is ho|>cd, by a notice fnnn 
yi, Deshayes on the subject. 
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Procetd'mgs of the Boyal Society. 

1838, January 15.— Sir T. M. Brisbane, Bart., President, 
in the Chair. The following Communications were read : — 

1. Notice regarding the Composition of Dr Jameses Fever 

Powder. By Dr Douglas Maclagan, F. 11. C. S. E. 

2. Observations on the Cysiicernia Cellulostc inhabiting the 

Human Muscles, By Dr Knox. 

3. Examination of certain Objections to iht Theory of Iso. 

morphism. By Henry Madden. Esq. 

February 5. — Sir Georgk Mackenzie, Bart., in the Chair. 
The following Communications wore read. 

1. Observations on the Parr and Young of the Salmon. 

By Dr Parnell. 

2. Notice of the remarkable Mathematical Properties of a 

certain Parallelogram. By John Scott Russell, M. A., 
F.R.S.E. 

February 19.— Dr Hope, V. P., in the Chair. Tlie following 
CommunicationB were read : 

1. On the Composition of a new Ink, By Professor Traill, 

2. Abstract of first part of Memoir on the Mid-Lolhian and 

East Lothian Coal Districts. By David Milne, Ew). 

The autbor commenced Lis commanication by stating, that he 
should divide bis memoir into two parts, the fir^t being- devoted to 
R mere narrative of facts, the second to explanatiom of t)iese fnctij. 

In describing the geological features of the district, he noticed 
first the Ktratified and next the unstralified rocks. 

The STHATiFiKD consist of sandstone, shales, limeatonen, coal, 
and clays ; which rocks seemed severally to abound or prevail, in 
the order now stated. 

These stratified rocks overspread the district from Purtobello to 
Glndsmuir, in an east and west direction ; and from the Firth of 
Forth to the Lammermoor Hills, in a north and south direction. 
Within these limits there are two basins— the basin of the Esks, 
and the basin of theXyne; and which basins are divided by the 
ridge or high gronnd that runs frum Prestonpans (on the shore of 
the Firtb) by Tranent, Falside, t'arberry, and the Roman Camp. 

The Esk basin contains between sixty and seventy cual-seams, 
exceeding one foot in thicknesu. Tlie Tyne basin contains not 
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more tlmn ten or t>relve, being thoiie wliicit appertaii 
|iart of tie deposit. Tlie vertical tlepth of tbe E$l< basin in 
trough, — or, in other words, the tbicknegB of tlie deposiu composioif 
it, is beiM-cen 1000 and 1050 fathoms ; but this thiukness dim iuishe* 
rnpjdly to the «ontIi, arising chiefly from the coal-seams and sand- 
stone strata thinning avray in that direction ; and w}iii:Ii diminntion 
is compensated in but a trifling degree, by the increased thickness 
of the limestone in the same direction. 

The Tyne basin comprehends only the deposits lying below the 
Great Seam of coal, and the entire thickness of these, is greatly less 
than in tlie Esk basin, arising chiefly from the sandstones and roals 
thinning away towards tlie east. 

The strata on the west side of tlie Esk basin, dip to the east uid 
south-east at a very steep angle, and are in some places absolutely 
vertical. . On the opposite or east side of the £sk basin, tbej 
slope to the west at an angle varying from 20° to 40°. 

The strata on the west side of the Tyne basin dip to the east, at. 
an angle varying from 1 5= to 20" ; and on the opposite or east aide 
of the same basin, they dip to the west at an iingle of only 5° or 6°. 

In the intervening ridge which runs from Prestonpans to the 
Roman Camp, the strata mantle over from the one basin into tbe 
other, and are there occasionally broken so as to shew sn anti- 
clinal line. 

The different kinds of coal were doscrihed ; and it was stated, 
that each kind was characterized by differences in the fissures or 
joints intersecting them. 

Tbe principal slips in the district were next pointed out ; and 
tbe author referred to a table be bud constructed, shewing the di> 
rection of each, and the ninount of dislocation produced on tbe in- 
tersected strata. Bettceen eighty and ninety of these were also 
laid down on the map accompanying the memoir. 

In describing tlie uNSTKATiFtE^ rocks of the district, the antbor 
mentioned, there were no hills or amorphons masses of trap withm 
the proper limits of the Lolhian coal-field ; and that the trap shewed 
itself only in dykes, which run in straight lines intersecting the 
strata. He pointed out three or four such dykes, varying from 60 
to 120 feet in width, — all of which appeared gradually to thicken 
towards the west, and all of wliiub run in nearly an east and west 
direction. 

March 5.— Sir T. M. Brisbajjk, Bart. P. in the Chair. 
The following Honorary Fellows were elected : 

Prof. Tiedemann, Heidelberg. Prof. Miiller, Gottingen. 
The following Communications were made : 

1. Notice regarding a New British Species of Coregotms. ■" 

By Dr Pamell. 

2. Abstract of Part II. of Memoir descriptive and cxplanS' 

tory of the Mid-Lolhiaii and East Lothian Coal-fields. 
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Tliia part of the incinoir was devotod cxcliisirely to on attempt 
to explain or ucuoBut for tlie favts described in tbe first part ot 
the memoir. 

Tlie geological epoch when the strata composing the coal-meagures 
of this district were deposited, was first noticed. It wu stated 
that these coal-nietisures were deposited at a period immediat«l]r 
following the deposition of the old red sandHlone formation ; and 
that lliis older formation was to be seen both on the north and on 
the south sides of the I^mmermuir Hills, dipping uuder the coal- 
measnres, and resting on the upturned greywacke strata of these 
hills. The lowest member of the old red sandstone group is a 
coarse conglomerate, evidently formed by the denudation of thesa 
greywucke hills; and tbe uppermost members consist of soft argil* 
luceous sandstone, of a deep red colour. 

The coid-measurea of this pnrtieiiUr district extend also orer 
the whole of East Lothiaii, though towards the north and north' 
eitst, they are much broken and shattered by eruptions of trap. Be- 
yond the east and south-east crop of tbe Tyne Coal Basin, there 
are no members of the coal-measures proper, except those whidi 
occupy the lowest part of the series. The limestone known in the 
Esk and the Tyne Basins, as tying under the North Greens Coali 
undulates along or near the surface, throughout all tbe coontry be- 
tween Haddington and the sea, towards North Berwick, as well aft 
Dunbar and Dmiglass, except at those places now occupied by tmp 
hills. 

It appears that along the east mai^n of the Tyne Basin there Is 
nn anticlinal line, from which the limestone just spoken of dipi 
gently to the east, so as to form in some measure a third basin, but 
one very flat and much broken. 

The author proceeded neiit to speculate ou the probable mode 
111 which the strata of the crfU- measures had been severally formedi 
It was inferred from various circumstances, that they must have 
been all deposited at tbo bottom of an aqueous medium, which in 
certain parts, or at certain periods, was calm and tranquil, and whicbt 
ID other parts, or at other periods, was agitated by currents. 

Tbe shales and i^laj/s, it was said, might have been formed of se- 
diment washed down from the Lnmmermuir Hills ; bat it was 
tbought that the siliceous sediment necessary for the enormous de- 
posits of sandstone must have come, not from the greywacke hill* 
chiefly, but from primitive formations, and which were probably 
situated far off towards the west and north. 

In regard to the origin of the limestone strata in the district, it 
was inferred, that they had been formed by a precipitate of carbo- 
nate of lime, held in solution by the aipieous medium wbii-h over- 
spread the district. Water, it was said, would hold curbonato of 
lime in solution, if there was an excess of carbonic acid ; and on 
the application of lieat, a part of the carbonic acid gas would be 
liberated, and a precipitate occasioned. To account for the remark* 
able fact, that the limestone underlying the North Greens coat 
thickened as it approached the Lammermair Hills, it was snggested 

oi,. XXV, Ko, r.. — ocToBEit 1838. oA 
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thst the water mny Imve been wwTner near tbem, not only from it 
being slmlluwer there, and thus mure capable of being scI<h1 oa fay 
ftolnr nnd atmuspheric itjfluence, — but also from the subierraneaii 
heat bein^ there more intensely felt or more trequently evolved. 
The same theory might account for the formation of limestoDC 
m The upper part uf the ba^tn, tliong-h in proportion to the dis- 
tance between the enbterranean heat and the water, the precipi- 
tates of lime would become less abundant and less fre({uent ; » 
consideration which woald explain why the five or eix beds of lime- 
atone that occur in the district, are all siiualed in the lower half of 
the basin. 

With regard to the origin of the (^ooZ-seams, it was observed, 
there conld be no doubt of their having' been formed from ac- 
cumulations of vegetable matter, which, at difii'rent periods, had 
been drifted from a distance. The fact of these accnmuUtioos ha- 
ving taken place at the bottom uF the same sea or aqueous medium 
in which the other strata of the basin were successively deposited, 
■eemed to be placed beyond dispnte, by the discovery in the enb- 
stance of the coul itself, and about four inches below the top of a 
■earn of coal, — of qunntities of the teeth, bones, and scales of fish. 
The«e remains belong to the same species, the remains of which 
had been fonnd in the shnlvs of this cotil-fieM by Lord Greenock, 
and in the Bnrdiebonse limestone by Dr Hibhert. 

The vegetable matter which formed most, if not all, of the coal- 
■earas of the district, appeared to have been drifted from the west 
or north-west, because in these directions the seams get gradually 

As all the vegetables found in the coal-seams and adjacent shales 
are terrestrial, it seemed probable that they had been turn off or 
swept away from their native sites by periodical inundations: — 
that they iiad been carried out into n great lake or estuary, where, 
after floating abonl for a considerable time, they subsided in trmn- 
qnil waters, but not before parting with the clay and other earthy 
in&iters nttacbed lo their roots, and not before the sediment carried 
off by the inundalion, and mechnuicatly suspended in the water, had 
iJme to sabside. It was inferred from this circum stance, that lie- 
ncuth every seam of coal there ought to be a bed of fire-clay, — an 
inference which agrews with the fart. 

After these vegetable aconmnlations had taken place, and pro- 
bably afWr all the other strata of the himn were deposited, the 
entire series of rucks had evidently been operated on by some 
powerful agent, so as to give to each its peculiar crystalline struc- 
ture, and many of tile other known peculiarities in their consti- 
tution. Thai some such a^ent must have operated appears to be 
proved, (1.) By the formation of joints and fissures intersecting' 
the strata ; (2.) By the conformity of direction in these joints mad 
fissures ; (3.) By the internal movement of the particles or ingre- 
dients of the vegetable mass among each other, whereby different 
kinds of coal were formed in the same seam ; and (4.) By the 6a- 
■nres and cavities in the coal being generally filled with pearl'^jary 
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vrhich eovAA only be ilmived from an at) ueous medium impregnating 
tbe vegetable mass, and butding cRrboiiaEe of lime aud laagnetia in 
solutioD. It was inferred from these and utber circumstances, tbat 
tbe agent which hud operated on the strata ailer their depositiooi 
tiihterrancan beat. 

Tile rest of the pnper wiib occupied witli an explanation of the 
convatsions which had occurred after the deposition of these atnitB, 
and in consequence of which they had been tlirown into the fonn 
and poiition now presented by them. It was mrntioitud that the 
very tteep dip to the eastward, which the strata on the west side of 
tbe Esk bnsin presented, was occasioned by the eruption of Arthur 
Seat, Blackford Hills, and tbe other trap masses that occur along 
almost the whole extent of the west side of that basin. 

It was iioxt shewn, that before the enormous quantity of vol' 
canic matter whicli burst forth emerged from beneath the stratH uf 
the district, these strata must bare suffered dislocations or cracks, 
which would account fur the slips and dykes that intersect the dis* 
trict. It was also shewn, liow these slips and dykes behoved to run 
generally in a direction between N. and W., and cause the disIouUed 
atratu to sink down on tbe north side of them, rather than on their 
south sides. An explanation also was offered of the invariable role 
which hnd been found to prevail in this district as in others, that 
if a slip haded or sloped from the vertical, the str.ita were always 
lowest on the upper side of tbe slip. A reason was also tissigned 
for tbe fact, that in this district, the strata are not deranged (or in 
other wiirds, " thrown down" on either one side or otbcr) by dyhes, 
hut only by slips. 
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The Society for the Encouragement of the Useful Arts met 
in the Koyal Institution on Wednesday the 10th January 1838, 
at eight o'clock p.m. Sir John Graham Dalyell, Kt., president, 
in the chair. The following com nuini cat ions were laid before 
the Society : — 

1. Model and Description of an Improved Electric Telegraph. By 
Mungo Ponton, Esq., F.R.8.E., Vico-Pres, Soc. Aria. Remitted to n com- 
mittee. — Dr Hunter made some intercstintf remarks upon an American 
Electric Telegraph described in SilUmon's Journal. 

2. Remarks on tbe Qeogrophical Position of some Points on the We^t 
Koasi of Scotland. By Willkm Galbmitli, tcaihcr of Slathenwtics, Edin- 
burgh, Couns. S.A. — Tlianks. 

3. Notice of the Precautions to be taken wliDc using Mr Adie's Ane- 
mometer. By Eclwiird SanR, Esq., civil englniut, t'.H.S.E,, M.8.A.— 
Tliiinka. 
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4. Notice of a Method of determining the Velocity of the ^\lnd. By 
Mr Sang. — Thanks. 

The following candidates M-ere admitted as Ordinary Mem- 
bers, viz, :— 

Ricliard Hunter, Esq., Bengal Civil Service, 1 Doune Terrace ; Mr 
Walter Nicholl, teacher of Mathematics, 82 South Bridge; Mr William 
Todd, bookbinder, 1 Fortli Street ; Mr J. W. Lyon, Merchant, 85 Great 
King Street ; David Stevenson, Esq., civil engineer, 1 Baxter's Place ; Mr 
Oliarles Macgibbon, builder, S3 East Claremont Street ; John Clark, Esq., 
M.D., Dcp. Inspector-Gcn. of Hospitals, 24 Heriot Row ; Mr Robert Max- 
ton, engineer, 4 Albany Street, Leith ; Mr William Lithgow, painter, 60 
Hanover Street; William Carmichael, Esq., late assistant-clerk of Session, 
18 Castle Street ; J. C. R. Duddingston, Esq., 28 St Andrew's Square ; 
Mr James Cooper, glass-merchant, 18 Picardy Place ; Charles J. Ander- 
son, Esq., 60 Albany Street. 

J(m. 24. 18S8. — Mr Dunn, curator of museum, in the chair. 
The following communications were laid before the Society : — 

1. Specimens of an Improved Alphabet for the Blind, consisting of the 
capitals and lowercase combined ; with remarks on the principles wliicli 
regulate the tangibility of raised characters, as ascertained by experiment 
and experience; by Mr James Gall, junior, printer, Edinburgh, M.S.A.-' 
A few experiments were made to shew the extraordinary tangibility of 
the improved Alphabet, by means of a blind boy who has only been eight 
months at School. — Thanks. 

2. Brief Remarks on the Progress of the Useful Arts at home and 
abroad, with some suggestions in reference to the Society of Arts ; by Dr 
D. B. Reid, F.R.S.E., Vice-President Society of Arts. Illustrative Speci- 
mens were exhibited. — Thanks, and a committee appointed to take tlie 
suggestions into consideration. 

3. Donation — A Letter to the Directors of the Institutions for the Blind 
in Great Britain and Ireland ; by John Alston, Esq. of Rosemount, trea- 
surer to the Institution for the Blind at Glasgow — Hon. M.S. A. Dated 
4th July 1837 ; from the Author.— Thanks. 

4. Donation — The Gospel aceording to St Mathew, printed in raised 
letters for the use of the Blind ; Printed at the Institution Press, Jidy 
1838 ; with a relative letter from Jolm Alston, Esq., and specimen of new 
type therein referred to. Presented by Mr Alston. — Thanks. 

5. Donations — The First Class-book, printed for the Blind by J. Gall ; 
published by the Sunday School Union of London. The Gospel accord- 
ing to St Luke ; printed by J. Gall for the British and Foreign Bible So- 
ciety. Both of the above arc printed in the improved Alphabet for the 
Blind, and presented by Mr Gall. — Thanks, 

The following candidates were admitted as Ordinary Mem- 
bers:— 
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George Lorimer^ builder^ Kcir Street^ Edinburgh ; George Dundas^ en* 
gineer^ Dundas Castle; J. B. Blyth^ student of medicine, 32 Dundas 
Street; C. D. May^ punch-KSUtter, 26 Clarence Street; Bindon Blood, 
M.R.I.A., F.R.S.E., 22 Queen Street. 

Feb. 14. — Sir John Graham Dalyell, Kt., President, in the 
chair. The following communications were laid before the So- 
ciety :— 

1. Notice of a singular phenomenon connected with the rotatory mo- 
tion of fluids. By Edward Sang, civil engineer and machinist, Edinburgh, 
F.R.S.E., M.S.A.— Thanks Toted. 

2. Observations relative to a model of a vessel to be propelled by oars 
in place of the common paddles at present in use in steam navigation. By 
James Kilpa trick, engineer, Musselburgli. A working model was exhibit- 
ed. — ^Referred to a committee. 

3. Drawing and Description of a grinding machine, which is used in- 
stead of a turning-lathe for giving a truly cylindrical form to the rims of 
pulleys and drums. 

Also Drawing and Description of a machine for grinding pulleys round 
on the rim. By James AVliitelaw, 18 Russell Street, Gksgow. — ^Referred 
to a committee. 

4. Four methods of palpable printing for the use of the Blind. By Mr 
M^Farlane, Comrie. 

5. The committee'on Mr Thomas Robertson's improved vertical watcb^ 
lever do., chronometer, reported. 

6. An arbitrary alphabet for the Blind. By Richard Hunter, Esq., 
H.E.I.C. Service, Doune Terrace. — Tlianks voted. 

The following candidates were admitted as ordinary mem- 
bers, viz. : — 

Mr Hugh Morton, engineer, Lcith Walk ; Mr James Trotter, teacher, 
10 North St David Street ; Andrew Dunlop, Esq., W.S., Scotland Street; 
John Wilkie, Esq. of Foulden ; W. F. Lindsay Carnegie, Esq. Kmbleth- 
mont; Mr Alexander Beat tie, smithy So Canal Street; Mr Thomas Sum- 
mers, merchant, 107 South Bridge. 

Feb. S8. — Sir John Graham Dalyell, Et, President in the 
Chair. The following communications were laid before the So- 
ciety: — 

1. Description (Part 1st) of die Phoroscope, an instrument for measur- 
ing Time and Velocity. By Edward Sang, civil engineer and machinist^ 
Edinburgh, F.R.S.E., M.S.A. The instrument in an unfinished state was 
shewn. 

2. A method of taking the Plaster of Paris from the Types after Stereo- 
typing, without injuring the Types. By Mr Gcoige Rigbardson, 35 Mil- 
ler Street, Glasgow. — ^Referred to a committee. 
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3. Notice of a mctlied of Preventing the effects of Frost on Gas-metefs. 
By Edward Sang, Esq. Kirkaldy. Communicated br Sir E. Sang^ Edin- 
burgh, M.S.A. — Thanks voted. 

4. Essay on the best mode of depriving the Mucilage of the Fuci of dis- 
agreeable Taste and Odour. By Mr G. Black, College Post-Office, Edin- 
burgh. With illustrative Specimens in Bottles.— Referred to a Committee. 

5. Verbal notice of M. D'Arcet's Process for the extraction of Gelatine 
from Bones, and the importance of introducing it into Hospitals, and 
other Public Institutions in this countrj-. By Dr D. B. Reid, F.R.S.E., 
V.P.S.A. — Referred to a committee. 

The following candidates were admitted as ordinary mem- 
bers, viz.: — 

His Grace James Duke of Roxburgh ; Da\id Maclagan, M.D., F.RJS.E., 
John Scott Moncrieff, accountant, G8 Queen Street ; James Kilpatrick, 
engineer. 

March 14. -Dr D. B. Reid, V. P., in the chair. The fol- 
lowing communications were laid before the Society : — 

1. A Shower-Bath to be used either with hot or cold water; and 
which can be made at a trifling expense. By Mr James Milne^ brasa- 
founder, Chalmers' Close, Edinburgh, — Couns. 8. A. The bath was 
shew'n, and Mr Milne, in the most handsome manner, agreed to fumiab a 
model bath for the Museum ; his object being, that any tinsmith having 
access to see the model, may thus be able to make up a bath so cheap, 
that even the working chisscs may avail themselves of it. The Secretarj' 
observed that, on visiting Mr Milne's extensive manufactory lately, he 
was exceedingly pleased to see a lying hot-water bath in preparation^ for 
the express purpose of enabling his workmen to avail themselves of this 
salubrious and agreeable detergent, wliicli promises so materially to im- 
prove both their health and comfort ; and that he hoped Mr Milne's 
example might be followed in other large factories. 

2. An arbitrary Alphabet for the Blind. By Richard Hunter, Esq., 
H.E.I.Co/s Service. Thanks. Remitted to standing committee on print- 
ing for the blind. 

f3. Suggestions regarding a Rotatory Steam or Wjiter Engine, — the 
Barometer, the Quadrant, and the Hygroseope, &e. in a letter firom Mr "W". 
C. Cunningham, Missionary to Sir David Brewster, dated Rarotogua, South 
Seas, Lat. 21 deg. 14 min. S. ; Lon. 160 deg. W. : March C 1837. Com- 
municated by Principal Sir David Brewster, K. H., F. R. SS. L. & E., 
M. S. A. Thanks. Referred to a committee. 

4. Model, Description, and Lithographic Drawing of a Patented Improve- 
ment on Ships* Anchors, to prevent the chain cable getting foul of tlic 
arm. By Mr James Allen, shipmaster, Greenock.^Thanks. Model to 
be placed in Museum. 

5. Specimens of (French) Ornamental Paper for the use of Bookbinders, 
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Cusenuikers, &C.; alio of Paper Hangdogs with Metallic and otiicrgroundj 
wore exhibited and presented to the Society by Sir Joha Robison, K. H., 
Sec. K. S. E., M. S. A. The t.pecial tlmnks of l.ho Society were given 
from tlie Chair to Sir John, for the ilooation of tliesc very beautiful and 
elegant specimens (some of them priced), and for die inlrrcat ho IiM alt 
idong felt for the improvcmeDt of the ueefiil !irt« in this country, by tn- 
tioducing' whatever b new and useful from foreign countries. 

t. A nen- Giinbli.'t (Frcneh) not liublc to burst die wood it [wRMfl 
tlitongh, and not reqitjring to be drawn out until the hole be completed, 
was also exhibited bj' Sir John Uobison. Tliis gimblet wus much ad- 
mired j cuts cle&n, and roakea a beautif[illy stnooth circular bole. %r 
John mentioned that ho hiiped (licy would be soon mnnufucturcd in this 
country, as he had scut putlerns to »>uic of the English tool-maketa. 
— Thanka voted. 

7. Mr Hald exhibited — 1. An Ancient piece of Point^work (needle- 
work) by & Nun. and supposed to be some hundred years' old. at least 
in die time of the Charleses of Engliuid. Also a speciiucu of modem 
Point-work, worthy die attcution of Ayrshire embroiderers, as aworicfor 
females, or ladies retired, as an occupation yielding eiuolumenti Mr 
Bald also read a DissiTtulion upon lliis kind of work, sent him by tiro 
ladies. At the request of the members, Mt Bslil i^recO to place these 
speeimc-ng [in the shop of Mr Blackwood, 43 George Street, for the in- 
spection of the ladies. 2. An ancient Fan, the work of France or Wxlj, 
at least 160 years old ; the drawing upon it in Indian ink is eiquinlO, 
representing the union of jdiiloMipby with religion. 3, Two BusUi, oat 
in Ivory, from France, a male and female figure, most ext^uiaitel; and 
symmetricollj carred. Thanks were voted to Mr Bald for the exhibition 
of these specimens. 

8. Donation. — General Tables for computing die Obliquity of the EcUp- 
tic ; converting Mean Solar into Sidereal Time, &c. &c., widi (lie Cata- 
logoes of Bcsael and Brinklcy, &c. By William Oalbraith, M.A. Se- 
cond Edition. Edin. 1836. From the Audiot, — Thwika. 

9. Donation. — Barometric Table.i for the uae of Engineers, Geologists, 
and Scientific Travellers. By William Galbniidi, M.A. Etlinburgh, 1B33. 
From the Autlior. — Thank.?. 

Oneiiphorous Tyndall Bruce of Falkland, F.K.S.E., was admitted as 
an Ordinary Member. The Society adjourned to 28th March. 

March SS.— Sir John Grabaiu Dal^ell, Kt.. President, in 
the chair. The following comniumcations were laid before tbe 
Society :— 

1, On the expediency of forming national establishments for moulding 
and casting works of art, with obacrvations on the improvements which 
would result from the adoption of such a measure. By Ctiarlug H. Wil- 
son, Esq. R.I.A. & A,S.A. Comnmnicated by Sir John Kobison, K.H., 
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8oc.,R.S.E., M.S.A.— Thants. Referred to n committee. Theobjcetof 

(his interesting paper, was to shew tbc advonlapca ihat would rcsolt frmn 
the formatioD of sucli establishments io Great Britain, which, by the &i:i- 
li^ the; affbtded to the diSiuion tbTOUgbout the country of thu purest 
models for Instruction and imitation, would improve the biEte and execu- 
tion, not merelj of artists, but of artisans and manufacturcn, and at the 
SUDC dme raise the Etandard of public feeling, and create a demand for 
wmka of a Euperior class, in every department of the arts. The benefits 
vluoh had resulted from the adoption of this plan in France were satis- 
fictorily shewn, where the artisan, when he wtmts to aid bis inrcntioQ, 
Can eoslly procure bom the Louvre, at a cheap rate, sncli classic models 
as tmit his purpose, and, working with these before his eyes, frcsb in liU 
Tceollecdon, or within reach of constant reference, his hand becomes ac- 
customed to obey the eye and Che imagination in producing chaste and 
iKau^ul fonns with 6delity, promptitude, and fitciljty. 

After reuiarlis from the President and several members in approbation 
of Mr Wilson's communication, and of the measure it proposed, a com- 
mittce was appointed to consider in what manner the Society could best 
}<romote its success. The Society unanimously resolved that Mr Wilson's 
paper should be printed. 

It oppciics that the formation of such establishments in tiiis country 
hod been suggested by the author's fatlier, Mr Audrew Wilsou, now re- 
siding in Italy, and well known as a distinguished artist and man of 
taste, in a communication made to the Board of Trustees here last smn- 
mer. It is understood that this board, which deserves so much credit for 
the taste and judgment with which they have selected the admirable col- 
lection of casts in the gullety of the Institution, and which they havo 
opened with so much liberality to the public, arc taking a warm interest 
in the promotion of the measures. 

2. A Sut>stitule for a Mortoise Lock was exhibited, being an im- 
proved specimen of a construction which was formerly shewn to the So- 
ciety. By Sir John Gobison. Thanks. 

3. On a, mode of depriving the Mucilage of Lichens of disagreeable 
taste and odour. By Mr G. Black, College Posl-Office, Edinburgh. 
With illustrative specimens in phials. Referred to a committee. 

4. Description of an improved Nut for leading screws. By Edward 
Sang, civil -engineer and luachinist, Edinburgh, F.R.S.E., M.S.A. Tlie 
nut and drawings were exhibited. Referred ti 

5. Letter on the subject of Alphabets for the Blind ; with spedmrnB 
ot an alphabet, the lett«:rs of which are raised with a stillcito, which she 
hat employed in teaching the blind to read. By Miss Margaret Baidcs, 
formerly of Ncwiugton, Edinburgh, now at BcwiUey. — Thanks. Re- 
mitted to the standing committee. 

6. Donation .—The eleventh Heport by the Diretitors of the Asylum for 
the Blind, Qlnsgow ; ilated IGth Janunry 183B. Presented by John Al- 
ton, Esi). of lloiemouDt, Hon. M.B.A. — Thanks, ' - 




Proceedings qf^ Society of Arts. 405 

?• Donation.-^Report bj the Directors of the Edinburgh Society for 
the industrious Blind of Scotland for 1837. Presented by D. J. Mac- 
braire^ Esq. Thanks. 

The following candidates were admitted as Ordinary Mem- 
bers: — 

The Right Hon. James Forrest of Comiston^ Lord Provost of the City 
of Edinbuigh ; Thomas Henderson^ Esq. of Press, 11 Melville Crescent ; 
Eagle Henderson, Esq. Coates Crescent ; Mr Lawrence Hyslop, mer- 
chant, Stockbridge ; Mr John Low, plumber, 99 Lothian Street. 

Jpril 11. — Sir John Graham Daly ell, Kt., President, in the 
chair. The following communications were laid before the So- 
ciety : — 

1. On a formula to obtain the Decrease of Temperature according to 
the height above the earth's surface. By William Galbraith, M. A.— 
Couns. S.A., teacher of Mathematics, Edinburgh. (546.) Thanks. 

2. Description of a Method of making a good copying Ink. By Mr J. 
Scott, 9 Bank Street, Edinburgh. With a specimen bottle, and impres- 
sion. (540.) Referred to a committee. 

3. A specific prize (the 4th) having been offered for '^ A convenient 
mode of filling the Boilers of Steam-vesscLs with water while the vessel 
is at rest, so as to remove a frequent cause of explosion ;" the following 
communications were received and read, viz. — 

(1.) Mr N. P. Comins, Madeira Place, North Leith. (474.) 

(2.) Mr Andrew Carrick, Calton, Glasgow. With a drawing. (506.) 

(3.) Mr Robert Mudie, 14 Fountainbridge, Edinbuigh. With a 

drawing. (509.) 
(4.) Mr John Combe, late of Edinburgh, presently in Leeds. With 

a drawing. (529.) 
(5.) Mr John Rose, North Leith. With a drawing. (537.) 
(6.) John Scott Russell, M.A., F.R.S.E. With a drawing. (Not 

competing.) (543.) 
(7') Mr James Gall jun., printer, Edinburgh, M.S. A. Witli a draw- 
ing. (548.) 
(8.) Robert Bald, Esq. F.R.S.E., M.8.A. With a drawing. (540.) 
All referred to a committee. 

The following candidates were admitted as Ordinary Mem- 
bers : — 

Oeoige Watson, Esq., Secretary National Bank of Scotland ; Cliarles 
H. Wilson, Esq., A.S. Acad., Artist, York Place, Edinburgh. 

JprU 25. — Sir John Graham Dalyell, Kt., President, in the 
chair. The following communications were laid before the So- 
ciety : — 
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1. He Bcnttie exhibited two speeimena of Two-way Dooi-Springs, on 

tbc conatraction formerly subniLctcd by liiu, l)ut ia wbicb tbe impiove- 
racni suggested by tbc Coiuiuitleo of tbc Society of Arts bus beeo adapt- 
ed, ttlong witii some furtbcr ones. (fi47-) Sir John Robison explained 
tllcsc improTcmcnlE, and Mr llcattie and be received tbe thanks af tlie 
Society. 

2. Notice of a Koplric Light erected at Kirkaldy; with Desciiptloii 
of Apparatus used for giving' tbe true Optical Curve. By Edwutl Sang, 
l''.S.8.E., M.S. A., eivit-eugineer, Edinburgh. The apparatus was ezbi- 
bited. (5£2.) Referred to a committee. 

3. Uescription aud Drawing of a Plan for keeping tbt Boilers of High- 
presBure Steam-engines always filled witli wiiter up to tbe required lerel, 
both when the engines arc working and when they are not at work ; (o- 
{^ther with Remarks as to how the phin way be applied to tbc Boilon of 
Condensing Steam-engines. This method of feeding boilers will, it ts 
said, also answer in a steam-boat, although it is only used, in this oasc^ 
to keep plenty of water iu the boiler at any time the Mteam h up, aad the 
engine not in motion. By Mr James Wbilelaw, engineer, hitc of Glas- 
gow, now 7 King's Terrace, Bagnigge Wells lload, London. (^3.) B*- 

4. Mr Bald oxbibited a specimen of Iron-wire Bope sent to him laUiy 
ftata the Fahlua Copper Mines, Sweden, each link of which ia fifty ft^ 
thorns, or .300 feet, in length. (fifi4.] Thanks. 

0. Mr Bald also exhibited a Pump Bucket, or Valve, from Sweden^— 
eo constructed that tlu.- pressure on the stuffing or leather is in proportion 
to the column of water lifted ; the principle being appUcabIc in a variety 
of oases, particularly in engine-pits. Mr Bald contracted tliis Swedish 
Valve with those presently in use in Scotland, of which he exhibited spe- 
ciinMiB. {£45.) Thanks. Mr Bald, at the request of the Society, agreed 
to put his remarks on these two subjects in writing, and to furnish a 
drawing of the Swedish Valve, to be engraved for the Society's Tmnsac- 
tions. 

G, The Committee on Mr C, H, Wilson's paper on the Expediency of 
forming National Establishments for the Moulding and Coating of Works 
of Art (Dr Maelagnii, conrencr) gave in tbcir rqiort, which was read and 
approved of. A Memorial to Oovemmiint. prepared by the Committoe, 
and founded on the report, wa'; also read and approved of, and remitted 
to a committee to carry it into effect. (fiSfi.) 

7. Donation — Tbe Suburban Gardener and Villa Companion. By J. 
C. Loudon, Esq. F-L.S., Hon. M.S.A., 8(c. From the Author. (471.) 
Thanks. 

8. Donation — Description of a Conical and Grooved Pulverising Land 
Roller, By J. S. Hepburn, Esq. of ColqubalzLe, M.3.A, From Truosac- 
tions of Highland Sooii'ty, vol. xi. Presented by the Author. (4S8.) 
Thanhs. 

Mr Robert Caldwell, builder, Edinbutgh, was admitted as an ordiuqr 
memlKM. 
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May 16, — Sir John Graham Dalyell, Kt., President, in tlie 
chair— Sir John staieil, that certain letters on the present de- 
fective antl oppressive state of the Law of Patent for Inven- 
tions had been addressed to liini as President of the Society ; 
but the umission of his correspondent, a very intelligent per- 
son, to specify his plafc of nbode, had hitherto precluded litni 
from communications in return. As nothing could })e more de- 
sirable to those who valued truth and expediency than beinfj 
guided to both through whatever channel, he should now pro- 
pose the appointment of a special committee to investigate the 
subject. — Agreed to. 

The following comniiuii cations were then laid before the So- 
ciety '.— 

1. On tliB best Method of Conatrupting the Intttior of Buildings in- 
tended for tlic accommodation of Auditors and Spectators, and iu appli- 
eatiOB to Leuti)re-R>oini, Chuichea, and Music- rooms, \>y arranging the 
Sealing according to certain Isacouslic and Iseidomal Curves. Bv Jolin 
Scott Riusdl, M.A., F.K.S,E., M.S.A. Drawings were exliibited. (S4S.) 
Thanks. To bo printed. 

2. Mr Song concluded hispapur on the ConBtruction of Oblique Aiclios. 
Thanks. To be printed. 

5. DeecriptioD and Sketch of a new Instrument for aharpen in g and set- 
ting the Toeth of Saws. By Mr Alexander Proudfoot, Ncwbigging, near 
Camwutli. (541.) Referred lo a committee. 

4. Model and Description of an Improved Bottling Cock, soitublc for 
wmcB, ales, porter, &c. By Mr R. Rcttic, bmssfoundry, 20 Ko}-al Ex- 
change Square, Glasgow. (502.) Rofetrcd to a committee. 

ft. Drawing and Description of a proposed Rotatory Steam-engine. By 
Mt J. B. Wontrosi'. (fiSa.) Referred to a committee. 

6. A Muiieal Catechism, with Tunes fur the use of the Blind. Printed 
1 Raised Cluiraetcrs at the Glasgow Aiylum, 1838. By John Alston, 

Ea(|. of R<tsemount, Honorary- Treasurer to that Institution, Hon. M.8.A. 
(6sa) Referred lo a committee. 

7. Letter on Moulding and CaBdng Works of Art. By Nicholas P. 
Coining, Esq. Moddm Pkce, Leith. (6G4.) Thanks. 

8. Donation. — A Multiplic^iion Table for the Blind. Printed in raisoil 
Chamctets at the Glasgow Asylum, 1833. Ptesented by John Alston, 

[. (.WO.) Tltouks. 

I. Donation. — Lchrbuch lum Unterrichte der Blindcn. By Johann 

Wilbelm Klein, Director of tlie iRBtilntion for the Blind a 

} copperplates. Printed at Vienna, 1819. Presented by John Alston, 

Esq. (fi61.) Thanks. 

10. Donation. — The Gospel according to St John, pruitud in Embossed 
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Stenographic Characters for the use of the Blind. Edited by Mr T. M. 
Lucas of Bristol. Embossed at Bristol^ July 1837» and published by the 
Bristol Society for Embossing and Circulating the authorized version of 
the Bible. Presented by that Society, per Mr F. W, B. Reid, the Secre- 
tary. (662.) Thanks. 

11. Donation. — Instructions for teaching the Blind to read with ilie 
Britannic or Universal Alphabet, and Embossing their Lessons, &c. By 
T. ^I. Lucas, inventor and teacher of the system. Printed at Bristol, June 
1837« Presented by the Bristol Society for Embossing, &c. the Bible for 
the Blind. (503.) Thanks. 

Mr John Adie, optician, Edinburgh, was adnutted as an ordinary 
member. 

May 30. — Jlimgo Ponton, Esq. F.R«S.E.y Vice-President, 
in the chair. — The following communications were laid before 
the Society : — 

1. On the " Principles of Propelling Vessels by Machinery." By John 
Scott Russell, M. A., F.R.S.E.,Couns.S.A. Thanks. To be printed. (551.) 

2. A Specific Prize (the 7th) having been oflfcred for "A convenient 
and simple method of increasing or diminishing the distance of the floats 
from the centre of the conunon paddle-wheels, during the motion of the 
vessel, so as to adapt them to changes in the load and draft of water ;" 
tliere had been received, and were read^ the following communications^ 
viz. from 

(1.) Mr Nicholas P. Comins, IMadcira Place, North Lcith. With a 
drawing. (476.) 

(2.) Mr Dixon Vallance, Libberton, Lanarkshire. (488.) 

(3.) Mr John Henderson, South Bridge, Cupar-Fife. With a model. 
(510.) 

(4.) Mr George Wilson, 3 Hanover Street, Edinbuigh. With mo- 
del and drawing. (534.) 

(5.) Mr John Rose, 2 Great Junction Street, North Leith. With a 
drawing. (538.) 

(C.) Mr Andrew Black, watchmaker, Leslie, by Markinch. With a 
drawing. (550.) All referred to a committee. 

3. Drawing and Description of a '^Ncw Method of constructing a 
Paddle-wheel" for Steam-vcssels. By Mr Andrew Carrick, Calton, Glas- 
gow. (507.) Referred to a committee. 

4. Drawing and Description of a " Hydrostatic Safety-valve for Steam- 
boilers." By tlie same. (505.) Referred to a committee. 

5. A Specific Prize (the 10th) having been offered '^ For the best and 
simplest method of ascertaining the quantity of absolute alcohol in any 
mixture." The following communication having been received, was 
read, viz. from Mr Nicholas P. Comins, Madeira Place, North Leith. 
(478.) Referred to a committee. 
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6. Model, Description, and Drawing of a *' Sink-box for preventing of- 
fensive effluvia from sinks and sewers. By Mr R. Rettie, brassfoundr}', 
20 Royal Exchange Square, Glasgow. One of the sink-boxes of the full 
size was also exhibited. (503.) Referred to a committee. 

7. The Committee on Mr Rettie's " Bottling Cock" reported. Read 
and approved. 

8. The Committee on Mr J. Scott's *' Copying ink" reported. Read 
and approved. 

Patrick Wilson, Esq. architect, 15 St Andrew's Square, was admitted ai 
an ordinary member. 

The Report of the Committee appointed to regulate the de- 
tails connected with the formation of an Experimental Com* 
mittee was taken into consideration, and, after some alteration^ 
was approved of, and the Rules ordered to be printed. 

June 26.— Dr D. B. Reid, F.R,S.E., Vice-President, in the 
chair. — The Secretary read a letter from Lord John RusselU 
saying he had presented the Address of this Society to her Ma- 
jesty the Queen on her accession to the Throne, and that it had 
been very graciously received by her Majesty. 

The Address is of the following tenor : — 

'' Unto her Most Gracioui^ Majesty the Queen, 
*' Most Gracious Sovereign, 

" We, the Society for Encouragement of the Useful Arts in Scotland, 
humbly approach your august person, to offer our ardent congratulations 
on your Majesty's accession to the Throne. 

" From the fruit of those transcendent virtues already adorning your 
Royal mind, wc confidently augur, in this auspicious event, increasing 
honour and glory to the British empire ; — tliat its destinies shall flourish 
under your Majesty's dominion ; — that it shall preserve its proud pre- 
eminence amidst the most illustrious of nations. 

** Through the medium of our Institution, we seek to foster industry', 
and to reward distinguished merit, by encouraging inventions or improve- 
ments of tlie useful arts. In these wc behold the elements of trade and 
commerce, the sources of civilization, of wealth and independence ; and 
in teaching the benefit of interesting pursuits, we find the harbingers of 
tranquillity, content, and comfort ; — thus strengthening the pillars of the 
state, and contributing to the fiqnest foundation of national prosperity. 

" We humbly implore the Divine protection of your Majesty in the 
enjoyment of a peaceful and a happy reign ; — that you may be long 
spared for the profound reverence and the unabating affections of your 
loyal people. 
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Signed in our namc^ and bj our appointment^ by the President^ 
Vice-Presidents, Secretoiy, and Treasurer, — at Edinbutgli^ in 
the year of our Lord, 1837> on the 6th day of December. 
(Signed) '^ John Graham Dalykll, President. 

*' David Boswbll Reid, Vice-President. 
*' M. Ponton, Vice-President. 
" James Tod, Secretary. 
(L.S.) ^' Gilbert Marjoribanks, Treasurer." 

The following communications were laid before the Society : 

1. Mr Ponton's Electric Telegraph, in an improved form, was exhibited 
in action, and a brief explanation of its principles was read, after which 
Mr Ponton presented his Model to the Society, to be placed in their 
Museum. (492.) — Thanks. 

2. On the Adulteration of Fixed Oils. By William Davidson, M.D., 
West Nile Street, Glasgow. Specimens weze exhibited. (654.) 

3. On the Dccolorization of Palm Oil. By the same. Specimens were 
exhibited. (555.) 

4. On the Removal of the Fetid Odour of Fish Oils. By the same. 
(556.) 

5. On the Removal of th& Bitter Taste and Lichenous Odour of Iceland 
Moss. B}' the same. (557.) 

These four papers by Mr Davidson were referred to a committee. 

<). Note on Ventilation ; being a sequel or appendix to a former paper 
on that subject. By J. Stewart Hepburn, Esq. of Colquhalzie. (567.) 
Thanks. 

7. Specimens of a Scries of Fables, with Woodcut Illustrations, now 
in progress of being printed for the Blind at the Glasgow Asylum. By 
John Alston, Esq. of Rosemount, Hon. M.S.A. (568.) Referred to a 
committee. 

8. Donation. — Researches on Heat. Third Series. 1st, On the un- 
equally Polarizablc Nature of the different kinds of Ilcat. 2d, On the 
Depolarization of Heat. 3d, On the Refrangibility of Heat. By Jas. D. 
Forbes, Esq. F.R.SS. L. and E., F.G.S., Professor of Natural Philosophy 
in the University of Edinburgh, M.S.A. From the Transactions of the 
Royal Society of Edinburgh. 1838. From the Author. (569.) Thanks. 

1), Donation. — Observations on the Employment, Education, and 
Habits of the Blmd ; with a comparative view of the benefits of tlie 
Asylum and School Systems. By Mr Thomas Anderson, late Manager 
of the Asylum for the Blind, Edinburgh, and Mjister of the Wilberforce 
Alemorial School for the Blind, York (now at Manchester). Printed in 
1837. From the Author, per D. J. Maebraire, Esq. (566.) Thanks. 

10. Donation. — A method, by means of a Time-keeper, for finding 
Greenwich Time, and Latitude and Longitude, at any place by sea or 
land. By Mr John Johnstone. Printed at London, 1838; with two 
Lithographic Plates. (565.) Thanks. 
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1. The following candidates were admitted as ordinary mem- 
bers, viz. : — 

Mr Robert Grants bookseller^ 82 Prince's Street ; Mr Alex. G. Wighton, 
jeweller, 24 James's Square; James Malcolm, Esq. S.S.C. 30 Dundas 
Street; Mr William Phillip, watchmaker, 48 Hanover Street ; Licut.-Col. 
Tho. Dlanshard, Royal Engineers, 135 George Street ; Mr K. Mathieson 
jun. contractor, Glasgow, presently at Buckhavcn Harbour Works. 

2. The rules and regulations connected with the formation 
and proceedings of the Experimental Committee approved of 
by the Society at last meeting, were circulated to the members 
of the Society. 

3. Museum, — The Curator announced to the members, that 
they and their friends should have access to the Museum, du- 
ring the summer, on Saturdays, from ten to twelve o'^clock, a.m. 

July 18. — Sir John Graham Dalyell, Et. President, in the 
chair. The following communications were laid before the 
Society : — 

1. Mr Macpherson (of Smiths', Blair Street) exhibited in operation .u 
simple Washing Machine, on a construction used in America, and be- 
lieved to be originally from Russia, which is found to save time and 
fatigue, and to do the work much more efficiently. (673.) Thanks 
from the chair. 

2. Donation. — Elemens de Lecture ou Exerciccs Syllabiques k I'usagc 
des jeunes aveugles, &c. Par M. Guilli^. Paris, 1820. Presented by 
Mr George Hay, brother of the late Mr Alexander Hay, author of Papers 
on an Alphabet and method of printing for the Blind, submitted to tlio 
Society in the year 1832-^. (670.) Thanks. 

3. Donation. — A Cliinese Hat and Pea-Jacket, such as are worn bv the 
Steersman in the Chinese Junks. Presented by Mr J. W. Lyon, M.S.A. 
(671.) Thanks. 

4. The following reports of committees were read and approved of, 
viz. : — 

(1.) On Mr Alexander's Electro-Magnetic Telegraph. (489.) And 

on Mr Ponton's Improved Electric Telegraph. (492.) 
(2.) On Mr J. Kilpatrick's Method of applying Oars instead of 

Paddles to Steam-Vessels. (496.) 
(8.) On Mr J. Whitelaw's Grinding Machine. (612.) To be printed. 
(4.) On Mr Richardson's Method of taking Plaster of Paris from 

Typefi after Stereotyping. (616.) 
(6.) On Mr Black's Paper on the Mucilage of the Fuel. (600.) 
(6.) On Mr Cunningham's Rotatory Steam-Engine, Barometer, 

Quadrant, and Hygroscope. (630.) 
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(7.) On Mr Black's Paper on the Mucilage of Lichenai (501.) 
(8.) On Mr Sang's Nut for Leading Screws. (41&) 
(9.) On Mr Sang's Dioptric Light erected at Kirkaldy. (552.) 
(10.) On Mr Bcattie's Rotaiy Stcam-Engine. (55a) 
(11.) On Mr Alston's Musical Catechism for the Blind. (559.) 
(12.) On, Ist^ Mr Comins' Floats for Paddle-Whecls. (475.) 

2d, Mr Vallancc's ditto. (488.) 

dd, Mr Henderson's ditto. (510.) 

4th, Mr Wilson's ditto. (534.) 

5th, Mr Rose's ditto. (588.) 

Gth, Mr Bkck's ditto. (550.) 
(13.) On Mr Carrick's New Paddle-^Vheel. (507.) 
(14.) On Mr Carrick's Hydrostatic Safety-Valve. (505.) 
(15.) On Mr Rcttic's Sink-Box. (503.) 
(16.) On Mr Alston's Fables, with Wood-cuts for the Blind. (568.) 

1. The following candidates were admitted as ordinary 
members, viz. : — 

Mr James Adam jun. engineer, 5 Scotland Street; the Rev. Tho* 
Monro, A.M., George Watson's Hospital. 

S. The report of the Committee appointed to prepare a List 
of the Prizes to be offered for Session 1838-39) was read and 
approved of, and the list was ordered to be immediately printed 
and advertised as usual. 

Aug. 1. — Mungo Ponton, Esq. F.R.S.E., Vice-President, in 
the chair. The following communications were laid before the 
Society : — 

1. The report of Committee. 

(1.) On, 1st, Mr Coniin's Boiler-Feeder. (474.) 
2d, Mr Carrick's ditto. (606.) 
3d, Mr Mudie's ditto. (509.) 
4th, Mr Combe's ditto. (529.) 
6th, Mr Rose's ditto. (673.) 
Gth, Mr Russell's ditto. (543.) 
7th, Mr Gall's ditto. (648.) 
8th, Mr Bald's ditto. (549.) 
Mr W. Steele, Convener. — Not being rcadj, was remitted to 
Prize Committee when lodged. 
(2.) On Mr Whitelaw's Boiler-Feeder, Mr \V. Steele, Convener. 
(633.) Not being ready, was remitted to Prize Committee 
when lodged. 
(3.) On Mr Proudfoot's Mode of Sharpening and Setting the Teeth 
of Saws, Mr P. Steele, Convener^ (^^O Not being rcadj^ 
was remitted to Prize Committee when lodged. 
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(4.) Od Mr Comins' paper on determiDingtlic quantity of absolute AN 
coliol \a «Df Uiituix'. Dr Fjfo, CoDTenet, (478.) Heod 
and approved. 

(S.) On Dr Davidson's Paper on Adulteration of Fixed Oils. Mt 
Ponton, Convener. (554.) 

(0.) On Dr Davidson's Paper on Decolotiiatlon of Pulm Oil. Mr 
Ponton, Convener. (55G.) 

(7.) On Dr Davidson's Paper on removing the fetid Odour of fish 
Oil, Mr Ponton, Convener. (566.) 

(8.) On Dr Davidson's P»pur on removing the Lichenous Taste und 
Odour from Iceland Mosa. Mr Ponton, Convener. (567. ^~ 
Tlit'se four papers by Dr Davidson were remitted to the Ex- 
perimental Committee — Mr Pontooj Convener, — to report lo 
Prize Committee. 

2. Donation. — A Mute Convcrser, to enable the Seeing to conimunicale 
vvith tLe Deaf and Dumb. By W. H. Villiers Sankcy, Escj. Newington, 
Edinburgli. (574.) Tliaoks voted. 

1, The following candidates Here elected ordinary mem* 
bers: — 

J. B. Oallio, inereliant. Gray Street, Newington ; Lieutenant- Colonel 
Jnmes Ferguson, Hon. E.I.C.3., 53 Frederick Street. 

9. Copies of the list of Prizes oflered for session 1838-39, 
were distributed to the nienibera. 

3. The laws of the Society, as altered by the Committee, 
revised by the Council, and approved of by the Society at last 
meeting (18th July 1838), -were again taken into consideration 
at this meeting in terms of Law XVII,, and were finally con- 
sidered and adopted. 

After an appropriate address from the Vice-President at the 
close of a session of unprecedented length and interest, and 
during which no fewer than fifty-five new members had joined 
tiie Society, the Vice-President adjourned the Society till next 
session, wliich commences on Wednesday, 14lh November ne.\t, 



List ^Prixes iiffered by the Society Jbr the Encouragement 

of the Usejid Jrtu in Scotland Jbr Sessiott 18S8-9. 

The Society for the Encouragement of the Useful Arts in 

Scotland, announce the following Prizes for the Session 1838-9. 

T. For the rnost important Invention, Discovery, or Improvemeut 

ill the Useful Arts j — The Keith SFedtil, value Twenly Sovereigns. 

vol,. XXV. NO. I„ OCTOUEll 1838. 
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It. Tb« Society proposes hIso to expand tlie Snm of RioHTV 
Pounds, in THriuiix Pecuniary Prises, and Honorary MedaU, in re- 
warding approved Comniiitiicationa on tlie aubjecW hereafter men- 
tioned^, — and likewise on any olfaer Inventions or Ifoproreiuents 
vhicb may be submitted to tliem, — and for Essays or daUiled Ac- 
counts of Public or other undertakings of grvat National import- 
utce, not previously piiblisbed. 

1. For the best scries of ExperimenM applicable to tbe Useful 

Arts. 

2. For the most important Communication of any useful Inven- 

tioii, Process, or Practice from foreign countries, not yet 
known or adopted in Great Britain. 

3. For an improvement in the methods used in Great Britain lor 

(Jurryiitg and Tawing certain kinds of Leather, so as to rcii' 
der them equal to those done in France. 

4. For the best method of burning Gas for the purpoae of UIh- 

minalion. 

5. For the best means of burning Gas for supplying heat. 
General Obserralions. — All communications shall be en^tled tn 

compete for the Keeth Micdal which comply with the terme of 
the announcement of that Prize, although falling under any of the 
the above specified subjects. 

The deicriplions of tbe various inventions, &c. to hejitll and dis- 
tinct, and, when necessary, accompanied by Specimens, Drawings, 
or Model). 

The Society sbnll be at liberty to pablisb in their Transactious 
copies iir abstracts of all Papers submitted to them. All Models, 
Prnwiugs, Stc. for which Prises sliall be given, shall be held to b^ { 
Uie property of the Society ; and the^e, and all others which shall 
be approved of, shall be entitled to a place in the Museijm. 

All couimunicatiiins must be written on Foolncap paper, l^nving 
margins at Iea«t one inch bread, so as to allow of their being after- 
wards boun',1 up with others ; and all Drawings must be on Imperial 
Drawing Paper, unless a larger sheet be requisite. 

All comniunicatiunsto be \oA^kA lu soon afier }»t November 1838 
US posiiblt, in order to iusure their being read during tbe Session ; 
but ihote which canTtot be lodged so earlff, Kill be received tUl \tt 
March IB39. 

Connnunicatious to be addressed to the Secretarv, at the Mi- 
BBtiM of (be Society of Arts, 63 Hanover Street, Edinburgh. 

Hot At InsiiTDTiOH, EoixncacB, IBiil July 1838. 
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Proceedings of (he Botanical Sacietif of Edinburgh.* 

April 12. 1838, — Robert Macohan, Esij. Member of the >Ver- 
iierian Suciety, in the Cbnir. 

Mr Forbes read a jiaperou the specific ulaiins ot Primula aeaulis. 
fens and elatior. 

Professor Christison presented some observations on tke preser- 
vation of fruits and otber botanical specimens in the moist state. 

Mr Hamilton read a paper on the Gordcna of the Ancient Ue- 

May 10, — Professor Ghaham, President, in tlie Cbair. 

Mr MacHulay read the first part of a Paper " On the effects of 
Vegetation on the Atmosphere." 

Dr Gruham read a description of Calatetum discolor, var. luteo- 
uurantiacum, and offered some general observations un the genas 
CatHsetiim. 

June 14.— Dr Balfour, V.P., in the Chair. 

TAc Secrefajy staled that a letter had been received by the Presi- 
dent from William Gtbsott-Crait/, Esq. M.P., inclosing a commttni- 
ctttion from Lard John Russell, intimating that Her Majestg had 
been graciouslg pleased to become Patroness of the Botanical .Society. 

Dr Balfour then read a paper by W. B. Carpenter, Esq. of Bris- 
tol, containing' a general view of the Function of Reproduction in 
Vegetables. 

July 12 — Professor Gkauah, President, in the Chair. 

Mr Falconer read an account of a Botanical excursion to one of 
the Islands of Hycres, by Mr Percy in the year 1836, ivith slist of 
most of the specie* observed 

Mr Macaulay read some observations on several of the species of 
the genus Tortula, communicatud by Mr Robert Stark of Cirerice^- 

Mr Brand read a paper, contaioing his views on the proper mode 
ot arranging the Society's Heibarlum, and forming a catalogue for 
reference. 

The Society then adjourned till Thursday the 8th of November. 

* Wo have refrained, lu mn- rt-port, (,'ii"i''t' parlitulnrs, us n-e ari,' liB)ipy 
tulind thut thefirstvolmneof theTransHdioasaftlicBottinical Society, cor - 
Iniiiiiig tbese, will appear abmit the sama lime with this nimiber of the Fhi- 
loeopliical Journal. 
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SCIENTIFIC INTELLIGENCE.^ 

METEOKOLOCY. 

1. 7'einperature of the Globe in i/ie Polar Regions and upon 
the tops of Lnf}y Mountiiitix. — In our climates the mean 
temperature of caves, wells, and common springs, very nearly 
corresponds with the mean temperature of the place where th^ 
are situated, as determines! by the thermometer placed in the 
shade in the open air. Tliis, however, no longer holds true in 
certain countries near the pile, and in all places near the Hiiiil 
of perpetual snow. There, as the observations of Meisrg IFioA- 
lenherg and Leopold de Buck have espct-ially proved, the tem- 
perature of the soil, and consequently the temperature of the 
springs, are notably higher than the mean temperature of the 
atmosphere. 

This anomaly had been explained in a manner which was 
apparently satisfactory. The thick bed of snow which, in the 
northern regions, or in those whose height above the horizon is 
considerable, covering the soil during a considerable part of 
the year, cannot fail, it Is said, on account of its small conduct- 
ing power, to prevent the extreme cold of winter from pene- 
trating into the earth, or at all events from propagating itself 
there to such depths as it would have reached, if the surface bad 
not been covered over with such an envelope. The snow, in 
short, however strange the result may at first appear, is, alt 
things considered, a cause of real healing in those regions where 
it remains for a long time. 

Can any thing, it may be inquired, be opposed to an ex- 
planation so rotioTiol and evident ? There may. For first, 
there is a great want of express specification. And again, 
since the recent epoch when AI. Ernmn connnunicated to the 
Academy, his concordant comparative observations concerning 
the temperature of the air and of the eartli, made in Siberia, 
we have, moreover, to oppose to the same explanation, that it 
leads, as a matter of necessity, to differences of sensible caloric 
for places where no such differences exist, as, for example, at 
Yakutsk, as we have lately learned. Those of the Scientific Com- 
mission who propose to winter near the northern extremity of Eu- 
rope, may hope, therefore, to resolve an important problem in 
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meteorology. If ihey remnin in Finmark, at Kielvik, at Hnm- 
nierfest, or at Alten, whose mean temperature is below the freez- 
ing point, they ought to investigate why water never freezes 
ill well closed cnves ? The stream of Hammerfest, which, ac- 
cording to M. tie Bitch, never ceases to flow in the nii<l8t of win- 
ter, will also engage their attention ; finally, they will not fail, 
were it only by making use of the simple lioles which are made 
by the miners' borer, to examine how tJie temperature of the 
earth varies daily at different depths. These observations, 1 
believe, have never been made in regions where, for whole 
months, the sun never sets. Thus, these observations will be 
an interesting acquisition for science, independently of their 
possible connection with the anomaly in the terrestrial tempe- 
ratures, to which I have especially wished exclusively to devote 
those remarks. — Aragv,^ 

2, Depth of the Fi-ozen Ground in SiberuL^At page 435 
of vol. 24th of Edinburgh New Philosophical Journal, we in- 
serted Professor Baer's communication to the Geographical So- 
ciety of London, " On t/ic Frozen Soil of' Siberia^ We have 
now to add, that a further communication on this subject, also 
by M- Baer, was read at the meeting of the British Association 
at Newcastle. After stating very shortly the nature of the 6x- 
jierimenls to be made at Yakutsk by order of the Pelcrsburgh 
Academy of Science, he remarks, " It seems to mc very import- 
ant for physical geography, to ascertain the thickness of per- 
petually frozen ground in countries whose mean temperature is 
considerably below 0" R. I will merely mention one point: if, 
as is the case at Yakutsk, the ground never thaws at the depth 
of from 300 feet to 400 feet, all the small sireams whose super- 
ficial waters only are kept in a fluid state in the summer, must 
be in the winter entirely without water; and, vice vena, ive 
may conclude that all rivers which do not come far from the 
south, and whose Ci)urse is entirely within those countries which 
preserve perpetual groundici', and yet do not cease to florf in 
winter, must receive their waters from greater depths than those 
which remain in a frozen state. It is, then, clear that these 
veins of water penetrate the perpetual ground-ice. This cir- 

■ The notices with Bignaturc Ara^o were diuivu up by tlint philoeophei- 
for the use of the French Scientific ExpedilioiiH, iit iirtuenl in the uortli of 
Eui'opp, and in Nurthpni Africa. 
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cumstaRce strikes inc as one iiot devoid of interest in tlietfaeor>' 
of tlie formation of springs ; and it wovild be very desirable 
that some reKearclies iipou this subjett should be set on foot in 
high northern latitudes. In the narrative of Admiral Wrjtn- 
gel's Travels, still Id MS., tlierc occurs a remarkable iiistance 
of very considerable rivers in very cold countries beiug with- 
out water in winter, like our ditches and small brooks. He 
was riding, to the north of Yakutsk, in about 65° lat. over the 
ice of a large river, when the ice suddenly gave wny, and hts 
horse went under. lie was hinl!^df saved by being thrown up- 
on the ice at the moment his horse fell. He was lanicntiug the 
lo&s of his Iiorse to the Vakutskis who accompanied him, as he 
knew not where to get another, when they laughed, aud as- 
sured him they would soon get his horse back, and witli a drj' 
skin too ! They got some poles and broke away the ice, under 
which the beil of the river was perfectly dry, as well as the 
horse and his saddle. The Vakutskis were therefore aware that 
there was no water in the winter-time at tlie bottom of rivers of 
this size ; and in this case the water must have disappeared be- 
fore the ice had gained sufficient thickness to bear a loaded 
horse. Similar accidents, and similar results must doubtless 
have frequently occurred, during the many journeys which the 
English have made in Noith America : and the agents of the 
Hudson's Bay Company must be well acquainted with the real 
state of the small rivers in winter, in these high latitudes ; i, t. 
whether all of theui are in a fluid stale below the ice or iiol. 
I am collecting materials to ascertain the southern limit of per- 
petual ground-ice in the Old \\'orId ; those I have are not yet 
very complete ; but I am already aware that this phenomenon 
extends much farther in a southerly direction in Siberia thau iii 
Europe. The farther we go east, the more southerly we 6iid 
the limit of perpetual grouud-icc. Humboldt found at Bngo^ 
lovsk, iu lat. 59" 45' N., at the eastern foot of the Ural Moun- 
tains, small pieces of ice at the depth of six feet in the sutnincr. 
\o permanent ice has been found in Tobolsk in 58' N. ; but 
id Ileresow, in 6V N. where Krman found the temperature 
of the ground above ■\-\°'R,. at the depth of 23 feet, we learn 
from the observations of M. Belowski, that the lower dis- 
tricts are never without ice in the ground, so that it is pro- 
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bable that Beresow is near the limit of perpetual ground-ice. 
Farther east, this frozen soil estentis much inore to the south- 
ward, even to the shores of the lake Uaikal ; indeed, the whole 
of the south-eastern angle of Siberia has perpetual ground- 
ice,' Captain Frehre states that, in 1836, he there found the 
ground frozen at some distance below the surface, and that this 
frozen stratum was continued iminTerriiptcdly quite to the un- 
(ierlying rock, to a depth of from 10 feet to 40 feet. But, as he 
always found vock there, it would be difficult to say how thick 
the layer of frozen mud would he in the lat. of 52°. It thawed 
on the siu-fttcc of the banks of the river, to a depth of from 
2^ feet to 6 feet, and from 6 feet to 9 feet on the naked heights ; 
but, in the forests, where the rays of the sun were intcrcejited, 
the thaw reached only from J foot to 1 foot deep. If it be true 
that there are places in forests where tlie ground is never thaw- 
ed one foot deep, it would demonstrate how little is nccessai-y 
fi>r tlie groiuid to be lhaw»l for trees to grow on it. The de- 
velopment of the leaves and vegetation depends less on the tem- 
perature of the soil than on that of the air in the spring ; it on- 
ly requires that the ground siiould be su far thftwed that the 
tree may be able'to draw from it a sufficient quantity of nxris- 
ture for its growth,*" 

3. Oit the Aurora Borealis. — When in our climates, the au- 
rora borealis is complete, — when one part of its light pictures 
on space a toell-dejiitcd arch, the culmivating- point o^this 
ARCH U in the moffttetic meridian, and its two points of appa- 
rent intersection with the horizon are at equal angular distances 
from the same meridian. 

When it projects luminous columns from different portions 
of the arch, thfir point of iniersect'ioriy called by certain meteo- 
a^sts the ceiUre t^ihc cvpota, is found in the magnetic meri- 
dian, and precisely upon the prolongation of the dipping needle. 

It is very important to repeat these kind of observations ; 
and less with the object of establishing between the aurora bo- 




' Mr De la Beclie remarked, tliat, couaiilerod geologically, this papef of 
Frof. Bacr wi\s aii imporlant one. It slicned that tlie tompenttitre of thosu 
ri'^ons liiid i-baDged umcc tlie deposit of the detrital matter (for that was tlie 
character of the froxen gronnd), inanmich its, under the CDndititiuofaperpe- 
tiiall]' froscn sHr&ce, no moll d^onU couM take plaoe. 
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realis and terrestrial magnetism a general connection, which no 
one now doubts, tlmii with the view of suppljiing additional iii- 
fbrmation concerning the intimate nature of the phenomenon, 
and the geometric methods by which its absolute height has 
sometimes been determined. 

These methods, founded upon the com bi nations of parallaxes, 
suppose that every where the same arc is seen, by which I meau 
the same material particles congregated into a radiating <^ndi- 
tion by unknown causes. This hypothesis, unless I am deceived, 
when examined with becoming scrupulosity, will be found to 
be beset with many well-grounded difficulties. 

The magnetic bearing of the aurora borcalis arch proves 
nothing more than that the plienomenon is placed symmetrically 
in relation to the magnetic axis of the globe. As to the kind 
gf displacement which the centre of the aipola undergoes for 
every cliangc of the ohserver's position, it cannot be explained 
by the play of the parallaxes This displacement is such that 
an observer who proceeds from Paris towards the north inag- 
lietic pole, sees tlie centre of the cupola, situated to the south of 
his zenith, elevate itself more and more above the horinon ; hut 
precisely the contrary would happen if the ci/pola were a radi- 
ating point, and not a simple effect of perspective. 

So soon as it is established that in the aurora borealis, one of 
the portions at least is a mere illusion, we do not perceive why 
we are at once to adopt the notion that the luminous arc of Paris 
is that which will be perceived at Strashurg, at Munich, Vim- 
na, &c. And what an immense step would be made in the the- 
ory of these mysterious phenomena if it were established that 
each observer sees, as it were, his own aurora borcalis, as each one 
perceives his own rainbow ? And what would this be else thau 
freeing our meteorological catalogues of a multitude of the de- 
terminations of elevation which cannot be considered as having 
any real foundation, though they have for their authors such 
men as Mairan, Hallt-y, Krajft. Cavend'tah, and Ballon. 

Before bringing this article to a close, in which the t(uestton 
of the absolute height of the matter in the midst of which the 
aurora borealis is formed has been introduced, I ought not ttf 
omit to state, that on one occasion Captain Parry had the con- 
viction that he witnessed the luminous jets proceeding from the 
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aurora projecting themselves upon a mountain which was at no 
great distance from bis vessel. This observation well merits 
being confirmed and repeated— vfrt^. 

4. On Winds. — 'Tlie variations in the wind may supply me- 
teorologists who are travelling, by land or by sea, many subjects 
of the deepest interest. 

First of all it is important to ascertain concerning every place, 
what is the direction of its prevailing winds, and what the differ- 
ent epochs of the year during which each wind is most common. 

None of our meteorological instruments measures the velo- 
city of the wind with any thing like desirable accuracy. When 
the sky is quite overcast, the observer who wishes to ascertain 
the rapidity of the progress of a tempest, finds himself reduced 
to the necessity of throwing bght substances into the air, and 
with his watch in hand, following them with the eye till ihey at- 
tain different objects, the distances of which are known. When 
the sky is only partially covered with clouds, the course of their 
shadow upon the earth, for ten seconds fur example, will give 
a very close approximation to the distances they have been 
moved in that time by the power of the wind. 

The observation of these shadows, then, may be recommend- 
ed with confidence ; they afford the velocity of the wind much 
better than the use of light bodies, which scientific men have 
been under the necessity of rejecting, because their movements 
near the surface are complicated by the influence of innumerable 
whirlwinds and counter-currents. 

In the year 1740, Franklin discovered that the hurricanes 
which so often ravaged the western parts of tlic United States, 
propagated themselves in a course contrary to ihe direction in 
which they were blowing. Thus a hurricane from the north- 
cast might begin at New Orleans ; after a time it would arrive 
at Charleston : and two or three hours later it would reach 
I'hiladeiphia ; then after many hours it would be felt at New 
York, and at a still later period would reach the more northern 
(owns of Boston and Quebec, in all this course proceeding hack- 
wards, for it always hlevifrom. t!ie northward. 

It results from this observation of Franklin that the hurricanes 
of America are loinds of aspiration. Is not the same phenome- 
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non produced in other places, and vpon a rery extensive scale? 
I say upon a great scale, becaiiseit appears to me beyond dottbt 
tliat tlie land breeze which is regularly perceived during the 
night in certain seas, and tlie sea breeze which succeeds it in the 
morning, are likewise winds of aspiration or of suction. 

Saussure, during his sojonm at the Col-dii-Gfane, was assail- 
ed by tlio wind of an extremely viulent temjjest, which inter- 
vals of the most perfect calm periodically interrupted. As the 
stwmiy winds suddenly changed their direction to the extent of 
30 or 40 degrees, the illustrious philosopher of Geneva explain- 
ed the strange intervals of calm which he witnessed, by suppos- 
ing that sometimes the wind blew according to the direction of 
one or other of the Alpine ridges which protected his station at 
the Col. 

This explanation of the intermission of the wind cannot be 
general, for Captain Cook has observed the same phenomenon 
in the open sea. Thus he writes in his second voyage. " When 
the ship was in 45^ S. tat., and 28* 80' E. long, from Paris, tlw 
night proved exceedingly stormy. The wind blew from the 
south-west in most violent squalls. In short intervals between 
these, the wind almost completely died away, and then recom- 
menced with such fury that neither our sails nor rigging could 

Captain Dui>errii has stated that he has sometimes seen the 
same thing : and this forms one curious suVtject of observation. 
It is also desirable to attend to the winds upon land, which often 
blow for whole days in the plains, if not with intervals of per- 
fect calm, at least with changes in intensity, which Sausmro 
estimated at the half, or at least two- thirds, o{ the usual intenaity. 

Meteorology and physiology have still much to gain from the 
/eal of travellers on the subject of the hot winds of the desert, 
known in Africa under the names of Seimouui, of Kamtin, and of 
Harmattart. winds which, in attaining the several islands of thv 
Mediterranean, or the coasts of Italy, France,and Spain, become 
the Sirocco. The description which certain travellers have given 
of the effects of the seimoum are evidently exaggerated. It alsd 
appears evident that these effects, whatever they are, depend in 
a great degree upon their high temperature, and the extreme dt^-. 
ncBs which the shifting sands communicate to the atmosphere ; 
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but it will be highly useful to cumplete, by accurate thcrmonic- 
trical and hygrometrical observations, the vague accounts nnth 
which we are iiow obliged to be sali&tied. Uurckbardt men- 
tions that, during an invasion of the seimouui, he saw the ther- 
mometer at Esnc in the shade rise to 131° Fulir., a temperature 
which would perfectly justiCy all the assertions of Bruce, if the 
Briti:^h traveller had not added, that the air never continued in 
that state longer than a quarter of an hour. 

In conclusion, is il true, as Durckhardt assures ua, that the 
hues of the atmosphere where the seinioum prevails, tha4:olours 
of the sun, whether red, yellow, bluish or violet, as mentioned 
by so many other travellers, depend on t/ie naturt and colour of 
the ground, whence the wind has raised the sand which it trans- 
ports along with it ? — Aroffo, 

5. Fall tifRa'm Jrom a screttc Sky. — M. Wartmann has ui- 
formed M. Arago, that, on the Slst day of May lust, at two mi- 
nutes after seven o'clock in the evening, there was a shower at 
Geneva, which lasted six minutes, the skylieing perfectly clear 
at the zenith, and no cloud being visible in the neighbourhood 
of the place. This rain, whose temperature was lukewarm, fell 
vertically in drops, at first sufficiently large and numerou<;, and 
gradually became smaller and smaller till it ceased. The ther- 
mometer at the time incbca ted a temperature of G4°.5 Fahr. The 
day had been one uf frequent showers and sunshine. 

6. Uncommon Atmotpherkid Refraction at Dover. — W'hen the 
dense fog which overspread the horizon here on Friday se'ennight 
had cleared away, alwut ten o'clock, the sky became so bright 
that one of the most imposing views of tlie opposite coasts pre- 
sented itself that ever was witnessed from our shores. It was dead 
low water, which favoured the view, and it seemed as if a curtain 
had suddenly been withdrawn, esliibitiug the whole line of the 
French coast as distinctly as if it had only been a few miles otf. 
Calais was so plainly distinguishable that comparatively minute 
objects were ptaiiJy discernible. Boulogne piers were perfectly 
visible ; the sails of the vessels in that harbour were observed out- 
spread, and the whole of the villages along the coast seemed sw 
close at hand that the spectator on Dover pier might fancy 
them as near as the martello towers immediately adjacent to 
Folkatone. — September ISSS, Dover Chronicle. 
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IIVDBOLOCY. 

7. Submarine Currents. — The temperature of the lower 
depths of the ocean, Vieti^eeii the tropics, i§ from 22° to 25' 
Cent, below the lowest point at which seamen have observed 
the thermometer at the surface. Thus, this very cold bed at 
the bottom is not maintained by the precipitation of the super- 
ficial layers; and it hence seems impossible not to admit that 
subm&rine currents transport the water of the icy ocean to 
beneath the equator. 

The •consequence of this is important; and its reality is 
confirmed iiy the experiments which have been made in the 
Mediterranean. This inland sea cannot receive the cold cur- 
rents which proceed from the polar regions in any other way 
than through tiie narrow Strait of Gibraltar. Hence, in the 
Mediterranean, the temperature of the greatest depths is never 
so low, cateris piiribus. as in the wide ocean. We may go 
further, and state that in no situation does the temperature 
of the bottom of the mediterranean appear to descend lower 
than the mean temperature of the place. If this last cir- 
cumstance be confirmed, it will follow that no portion of the 
icy stream coming from the poles enters the threshold, so to 
speak, of the Strait of Gibraltar. When Captain Durviile 
sailed, some years since, in the first voyage of V Astrolabe, I 
conceived it would be useful to examine if the phenomena of 
the ocean, as to the temperature of great depths, exhibited them- 
selves in all their purity immediately to the westward of the 
Straits. The Academy then seconded my views ; and upon this 
recommendation some observations of the required nature were 
made a^ a short distance from Cadh. The result was an entire 
correspondence with those performed in the Mediterranean. 

This curious fact seems to admit of two different explana- 
tions. It may he supimsed either that the polar current is com- 
pletely repelled hy the submarine current which proceeds from 
the Mediterranean to the ocean, the existence of which seems 
scarcely doubtful. Or, il may be supposed also, that the bold 
projection of the southern coast of Portugal docs not permit the 
current of cold water coming from the north to sweep round 
almost at a right angle to reach the parts which approach the 
mouth of the Guadal quiver. In this state of the question, the 
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iniportnnce of therraometric soundings to the west and caA of 
Cape St Vincent, will be apparent. Ucncc it appeared desirable 
that the Academy should recommend this series of observations 
to the Minister of Marine, and that a vessel should make a 
hydrographical survey of the coasts of Morocco, whose com- 
mander, M. Berard, is alreadv occupied in ascertaining the 
tem|jerature of these seas at all depths, and with a degree of 
success which the scientific world will fully appreciate. Never 
did 8 more favourable occasion occur for the solution of llie 
groat problem of terresti'ial physics whose elements wc have 
now dwelt upon. — Arago. 

8, Watcr-Spoutg.~~'V\\e connection of water-spouts with elec- 
tro-magnetism, a favourite subject with some German natural- 
ists has been brought forward by Colonel Reid in his memoir 
on storms, read before the British Association, and we hope it 
will not be lost sight of. The double cones in water-spouts, 
one pointing upwards from the sea, the other downwards from 
the clouds, are interesting features in tlie phenomenon ; these 
ought to be more particularly examined, and we should also 
ascertain whether the cloud above and the sea below revolve 
in the same direction with each other. We also suggest to 
those who may have an opportunity, to examine whether the 
rain which the spout projects in all directions is salt or fresh. 

9. ffotSpringi. — If we admit, with some naturalists of our 
time, that hot-springs twrrow their high temjwrature from the 
terrestrial strata which lie deep below ihem, many of these springs 
may then throw no trifling light upon the ancient thermome- 
tric state of the globe. An example, one of the most favourable 
that can be adduced, will exhibit the aUiance of the two phe- 
nomena very distinctly. 

In the year 1 785, M. Desfontaines discovered, at some dis. 
tance from Bona, in Africa, a hot-spring whose temperature 
was at 96° S' Cent. This spring was known to the ancients ; 
for the ruins of baths, in the immediate neighbourhood, leave 
no doubt upon that point. This circumstance, j:ombined with 
the temperature 96° S' Cent., leads, I conceive, to the conse- 
quence that during 2000 years, the temjwralure of the ground, 
in Africa, has not varied 4° Cent. For, let us admit for a 
moment, that during the 2000 years it had diminished 4» Cent. 
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the terrestrial sirata whence the water now iwues, must have 
|K>«H»sed at the time uf the Romans and Carthaginians a tem- 
iwrature of 1 000.3 Cent ,and consequently the water would have 
appeared at the surface in the state of »teaui, aa in the geysers qf 
Iceland, and not in the state of hut water only. But whu can 
lulmil the existence of so extraordinary a plienumenon, when 
Seneca, Pliny, Strabo, Poniponiiis Mela, Eec. are wholly silent 
regarding it. 

Our argument seems liable only to one kind of difficulty ; 
solutions will not boil at a temperature of 100° Cent,, as pure 
water does, and the difference will increase in the ratio of tlie 
quantity of saline matter which is dissolved. And this ia the 
precise reason why new observations on the hot'Spring in 
the neighbourhood of Bona arc indispensable. It is on this ac- 
count necessary to add to the determination of tem))erature, a 
chemical analysis uf the water, an analysis which, however, can 
easily be made at Paris, upon specimens inclosed in bottles liei- 
nielically sealed. If, at the present time, the water of the 
spring reaches the surface very nearly saturated with the cal- 
careous matters which it deposits, every ditlicully will disap- 
pear, and an important problem in climatology will then be 
resolved. — Arago, 

10. Elccirklty near IFaie/yftfls.— In the year 1786, Tralles 
found, near the waterfall of the Slaubbach, tjjat the extremely 
fine rajn, which was detached from it, gave manifest ugos 
of negative electricity. The RtklteiihacJt also presented the 
same phenomena. Shortly after, Volla verified the accuracy 
of the observation of Tralles, not only at the waterfall of 
Pisaevache, but also every where when a fall of water, how- 
ever insignificant, gave occasion, by the intervention of th« 
wind, to tlie dispersion of the minute globules. It appeared to 
liim, as it did to Tralles, that the electricity was always nega- 
tive. The philosopher at Berne at first attributed the electri- 
city of the watery va{ioiir, with which all great cascades are 
surrounded, to the friction of the globules upon the air; but 
shortly afterwards he saw, along with Volta, the true cause of 
this electricity in the evaporation which these same globules 
experienced in the act of falling. This explaiialion has lately 
been combated by Professor Beili. Without denying that 
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evaporation may have some effect upon the phenouieiia, M. 
Belli ascribes the principal influence to the action which atmo- 
spheric electricity must exercise upon running water. Water, 
he says, will be by iiiStience, by induction, in a state of nega- 
tive electricity, when the atmosphere is, as usually happens, 
charged with positive cicctiicity. At the moment lu which 
this water is divided into a thousand globules, it cannot fail to 
convey the electricity, with wbich ihe impulsion of the atmo- 
sjriieie had impregnated it, to every object which it encounter*. 
The theory of Professor Belli is susceptible of a proof which, 
at once, will deinonxtrate either its truth or its inaccuracy. If 
it be true, ihe electricity of tJie vapour with which waterfalls 
are surrounded, will not be always of the same kind ; it will be 
negative if the atmosphere is positive; and, on the contrary, it 
will be found positive when the clouds are negative. It must, 
then, be observations made in the time of storms, and not under 
a serene sky, which will enable us to ascertain the comparative 
merits of the theories of Volta and M. Belli. — Arago. 

11. Tiiks in the Mediterranean. — The theory of tides, bor- 
rowed from the principle of universal attraction, can leave no 
doubt as to its general truth. What it .still wants in sim- 
plicity and accuracy will be afforded by geometry. Obser\-ers. 
at the same tuue, have a great field of inquiry before them, 
in the local circumstances which considerably modify the tide- 
tables of difi'erent ports, and the changes in the height of thi? 
water, where it is not easy to state what is the inffuencing cir- 
cumsCance, and what its mode of action. Are there any sen,-i- 
ble tides in the Mediterranean properly mo called? To this 
question souie individuals respond yes; as it concerns, for ex- 
ample, the harbour of Bone; but the calculations on which 
they rest give a contrary result. According to some researches 
made at Naples, in the year 179^, there was there a very oB- 
servahle tide to Ike exUnt i)^ uhuiit a fuoi in the straight canal 
which is called the river Siyx, and wlncb establishes a cont- 
munication between the port of Mis&ne and tlie Marc-Morio. 
Blagden regarded these data so certain that he even proceeded 
to deduce from them the hour of its estidilisbuieut in the Bay 
of Naples. These ohser^'ations deserve to be repeated in difTer- 
cnt parts of the const of Algiers; and the want of success in 
some harbours ought not to prove discouraging as it regards 
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othera. If we bad been restrained by ihe remark, so often re- 
]wated, that the Mediterranean is too confined to allow tides to 
be observed, we should not now liave known that they are quite 
sensible in the Adriatic ; and we sliould have been ignorant that 
at Chioggiu and Venice they nse more than a yard. — Arago. 



12. Geology of the Zahara Desert.— From M. Elie df Beau- 
fnonfs Initmctions to the Scientific Commission to Algiers.-~-M. 
Rozet, from the observations he has himself made upon the ter- 
tiary strata in the nelghbourliood of Algiers and Mcdeya,and ac- 
cording to the information be has received from the celebrated 
traveller M. Rene Caiilie, thinks it highly probable that the 
tertiary formation of Ihe district of Algiers constitutes the soil 
of the Great Desert of Znhara. He considers ihat sandstones 
and the tertiary limestones will bo met there in horizontal beds, 
covered with great masses of sands, which will be found to be 
nothing more than those wlilch very frequently appear at the 
upper part of the sub-Atlantic tertiary formation,* with this 
difference, that to tlie south of the Great Atlas the sands will 
have acquired an exceedingly great development. The argil- 
laceous marls, which, according to M. Rozet, must exist at the 
lower part of the tertiary series in the Zahara Desert, as well 
as near the Atlas, as they readily retain water, make it highly 
probable that abundant springs would appear upon boring. 
Draw-wells might thus be easily established, Mr Shaw even 
mentions, that in the viUagesof Wad-reagihey are in the habit 
of procuring water by machinery, which reminds us of our 
Artesian wells, or spouting fountains. This fact is alluded to 
by M. Arago in his able article upon Les Puits Artia'iens in 
the Annuaire for ISJi+.f This possibility of establishing spout- 
ing-fountains, not only in the Zahara Desert, but also m many 
places throughout the Algerine district, not excepting many 
near the coast, is so important, that it deserves to be parttcu- . 
iarly recommended to tile attention of those who superintend 
the geological deparlment of the commission. Again, the sands 
of the Desert of Zahara, and of those much smaller deserts 

* Bo/et nnaiea tlie TeHiury depoaits of Algicm sub-Atknlic. 
t A Iranalatiou of tliiii Memoir is publishnl in voL xviiL of EdillliUI^ 
^"w Pliilosciphical JouraaL 
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wltich Ue Letffeen the mountains of Algiers, should be exa- 
mined, with an especial relation tii the sunds of dowus : so that 
the differences which exist between these two varieties of sandd 
may be ascertained, both as it regnrtis their present circum- 
stances and their respective origins. It lias long been known that 

I the sands of the deserts near Egypt contain trunks of siiicified 
trees. Some indications would lead to the supposition, that 
these may also be found in the deserts of Algiers ; and it would 
be interesting to come to a definite conclusion on this point, as 
the presence of such silicified trees would tend to establish the 
tertiary origin of the sands. A great sandy desert, viz, that of 
Anga, separates, on the east, the regency of Algiers from the 
kingdom of Fez. This desert is undoubtedly analogous in its 
geological origin to the Great Desert of Zahara, and it would 
be of much easier access to the members of the scientific expfl. 
flitton than the other. One of the most curiutis facts which the 
ide^eFts of Africa and Asia presentis, that their soil is frequently 
«alt. Chloride of sodium is spread over the soil of Barbary in 
surprising abimdance. According to M. Desfontoines, the 
ground, throughout nearly the whole extent of the regency of 
Tunis, is impregnated with so great aquantity of sea-salt, that 
the majority of the springs are salt-springs. It is by no means 
rare to observe, when the summer heat has evaporated the 
ttagnant waters of low places, that a considerable extent uf the 
surface is encrusted with the salt which had been dissolved and 
accumulated by the winter's rains. These plains are usually 
denominated Sibkak, in other words, salted earth. In winter 
they are usually covered with water, and then appear like 80 
many great lakes ; but when dried in summer, they very much 
resemble great bowling-greens covered with beautiful turf- 
Some of these Sibhahs have a hard and solid bottom, without 
Auy mixture of earth or gravel, which retains the salt, and forms 
a crystalline crust after the rains. Saline deposits of this sort 
occur near Arzcw, and in several other localities. It would be 
interesting to examine the relations which exist between the 
salt that is thus superficially spread over the surface, and the 
masses of rock-salt which also exist in the district of Algiers. 
Shaw considers them nearly allied, for lie remarks that the 
Rait of the Lake Marques, which is also called Bahbah-Phct' 
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mae, and of some other less considerable plains of the same 
nature, resemble rock-salt, both in taste ami qnality- 

13. Fotxil Organic Remains in Stilherlatid, and Fitter- 
ipar in t/le Ord ofCaHkneM. — A letter from one of our pi^nK 

Mr Clarke junior, of Eriboll, informs us that he has found or- 
ganic remains in a quartz-rock cormected with the timestune of 
Sutherland. This is, we believe, the second time petrifacttoos 
have been found in a part of Scotland, so interesting trtyttt it* 
display of transition-rocks. Another of our pupils, Mr R. H. 
Cunninghiim, has discovered veins of fluor-spar in the granilt- 
of the On! of Caithness. 

700i.0G1'. 

14. Hydropluih'm in Maknmmednn Countries. — M- Serres, 
in his instructions to the medical department of the pmposnl 
African expedition, makes the following remarks concernmg 
hydrophobia: — " Is it true that dogs in warm countries, and 
especially among IVlussulmans, are less subject than elsewhere to 
hydrophobia ? If they verify this fact, the Commission ought 
also to inquire into its cause ; because in France it is ahnuat 
always during warm weather, or after long droughts, that the 
disease appears autong these animals. Without anticipating 
the e.xplanaiion which may be supplied, we may here meittiuu 
a fact which possibly may bear upon it. It has been remaiked 
in Paris, that, since the establish uient of running fountains, liy- 
drophobia has become less trequent; and this ha& been atlri. 
buted to the limpid streams which run down the streets, awl to 
the facility which this affords to the dugs at all times to quench 
their thirst. For it is known that dogs drink frequently, a»d 
at t)ie same time will but rarely partake of muddy or soiletl 
water. It has moreover been observed, that the hydrojdiobic 
cases which have occurred iu later years have been witnessed 
among (log!« lielongiug to the precincts of the town, where like 
ponds, fed with rain water, are almost wholly dried up in auai- 
mer. It ha^ also bi«u uuticed that the time of their amours is 
that in which they are must liable to the complaint. If the 
assertion of the comparative rarity nf tlie disease among Mns- 
suhnaus lie correct, may not the c«uac be partly owing to the 
great care which these people take of their dogs, and pardy to 
the abundance of water which the daily prescribed ablutions uf 
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the Koran requires? May not these tircnnistaiices, connecletl 
with the observation made at Paris, and with the not less im- 
portant one, that the disease scarcely ever orip;inalc5 in large 
kennels, direct us to the prevention of the malady among dugs, 
and consequently among men ? For it is to the jtreveHtion of 
this complaint that we should apply all our energies, since the 
unsuccessful results of the experiments which have been made 
in the Hotel-Dieu during the last twenty-five years, almost lead 
us to despair that we shall ever discover any remedy whereby we 
may arrest its fatal result." — At the next meeting of the Aca- 
demy, M. Larrey supplied the following note : — " Hydropho- 
bia, though common in hot climates, is not wen in Egypt, and 
but rarely upnn the northern shores of Africa, So far as 
Egypt is concerned, the absence of the disease, undoubtedly 
depends ujion the peculiar variety of the dog which prevails in 
that country, and upon its habits and modes of life. In all 
these particulars it is very nearly allied to the fox ; and hence 
it is remarked that they appear always in a state of inaction. 
The truth is, they always remain quiet in the shade during the 
day, close to the cisterns of cold water, which arc fiUed every 
twenty-four hours, and preserved in great order by the inhabi- 
tants. During the nights again, these animals are all alive; 
they are aho but seldom in heat, and but for a short time. If 
we found a vast number of these animals on our arrival in 
Egypt, this was owing to their being held in so much respect 
in the country, as are many other animals, and to their never 
being destroyed. They never enter into any of the bouses. 
During the day they lie quiet, as stated, in the confines of the 
street, and during the night they range into the country, and 
devour the carcasses of those aninuls which have not been it|- 
terred. They are gentle and peaceable, and seldom fight among 
themselves. It is possiSl.' that all these circumstances raise 
these animals above the attacks of liydro])hobia. Another r^ 
markable circumstance, however, is this, that the camels in 
Egypt, as M. Magendi has observed of the dogs in Paris, are 
subject to a. variety of the complaint during the rutting season. 
They are then liable to a copious thick white discharge ; Uiey 
bellow iincea&ingly, they do not drink, and appear to liave a 
horror for water; they then, too, piusue other quadrupeds, 
and even man, for the purpose of biting; they become verjj 
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k'an, and their hair stands on end and falls oS*. Tb«y are oA«ii 
feverish ; and if in this stale ihey are in any way violently ex- 
cited, after some days of severe suffering they die in convul- 
sions. When they are lalrauring under this disease, the bites 
of these atumals are very dangtrons. To prevent its fatal ef> 
fi->cts, the camel-drivers are in the habit of muzzling them al 
tliese times, and are scnipuloiisly cautious lest they be bitten. 

15, Experiments upon tiie Torpedo. — M, Matteucci, io a 
letter addressed to M. Dulong, announces that new experiment' 
which he has recently made u]>on the (orpcdo completely con- 
firm the results he had previously obtained res]>eciing the un- 
equal power of diFerent parts of the brain in the production of 
shocks ; thus the heDiispheres of the cerebrum may be touched, 
wounded, ami even removed without a discharge taking place. 
Again, it uiay be obtained, but only whilst the animal is very 
lively, from the thalami nervornm opticontvt (couches optiguti) 
situated between the hemispheres of the cerebrum and cerebel- 
lum. As to the cerebelltmi fqiiatiiime hbe), it cannot be touched 
without producing a discharge ; the edect is still produced, 
some time even after the death of the animal, and when tliis 
part is removed all discharge ceases. 

NEW PUBLICATIONS. 

I. Zoology nf the Voyage 11/ II. M. S. Beagle, under Ihe command of Capt. 
Fitxroy, during the yean 1832 to 1836. No. II. of Part II. Roemt 
Mammalia. Bj OeoTge B. WxTBitaorsa, Esq. Snilli, Elder & Co., 

London. 

This part Sd of No. II. of the Recent Mammalia of the Beagle 
Voyage contains descriptions and histories of the Cania Masella- 
nicuajjitlvipes, and Azarce ; of Felts i'agouaroiidi and pojo-oa ; 
ot Delpkimts Fitz-Rtnfl i also remarks on the Guanaco of the 
aborigines of Chili : and an account of the Cervus campestrta. 
There are six very interesting and beautifully executed co- 
loured engravings of nine species of M uridse, to be described 
in a future part. 

No. 1st of part 3d, which has just reached us, contains ac- 
curately drawn and beautifully coloured representations of 
birds, by Mrs and Mr Gould j with notices of the habits and 
ranges of the tribes and species, by Mr Darwin. But our par- 
ticular m^ticeofthis pari must be delayed until our next number. 
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2. JUuitrathM q/" Ae Zootogy <if Smth Jfrica, i^c. Sfc. By Andrew 
Smith, M, D., Surgeoo Co the Forces, and Duectoi of the Expedition 
into ihc Inteiiur of Africa. In 4ti> Parts. To bu published periodi- 
cally by Suiilhj Elder & Co., London. 

This is another of those inijurtant and elegant original workj 
on natural history at present in the course of publication. Ur 
Sniith,thechiefauthorandcoiiductor of the Illustrations.is n na- 
turalist of established reputation, anil a traveller distinguished for 
zeal, activity, and judgiuent. Being stationed iit the Cape c;f Good 
Hope as a medical officer in the niilitarv service, Dr Smith had 
ample opportunities of indulging his taste for natural history, 
FortuTiately for science, he was selected by the Cape of Good 
Hope JsnociatloitJ'or exploring Central Africa, as chief of an 
expedition sent out by that Society, for the purjwse of extend- 
ing our knowledge of Southern Africa to the north of the Cape 
district. The expedition, consisting of thirty-four persons, 
after an absence of nineteen months, and penetrating as far as 
23" 28' south latitude, returned to Cape Town, with an ex- 
tensive and valnable collection of objects of natural history. 
Descriptions and figures of the new and more interesting spe- 
cies of animals are to be laid before the public in the " Illus- 
trations of the Zoology of Southern Africa." 

The work will consist of pictorial illustrations of between two 
and three hundred subjects of the animal kingdom, all of which 
have been collected to the south of 23" 38' of south latitude, 
and will comprise, first, and principally, unknown animals ; 
secondly, animals known, but not yet figured ; and, lastly, such 
as have been imperfectly figured, butuf which Dr Smith is \a 
possession of accurate drawings. The entomological part of 
the work will be written by W. S, Macleay, Esq. ; the rest of 
the descriptions by Dr Smith, who will add a summary of Afri- 
can zoology, and an inquiry into the geographical range of the 
species in that quarter of the globe. 

Part 1st contains ten beautifully drawn and coloured plates, 
lid descriptions of the following animals ; 



PI. 1. Rhinoceros Keitoloa. — Tin's colossal animal, although 1 

nearly allied to the Rh, bicomis, is evidently a distinct species. J 

IP1.2. HhinocerosBieornis,f,*Hn. — On thisspeciesDrSmithhas ■ 

the following interesting remarks. " The present species, under I 

the name Rkiuosier, has been familiarly known to the colonists I 

of the Cape of Good Hope ever since 165?, In that year, "hen ^^B 
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the Dutch first formed their settlement on the shores of TaMe 
Bay, this animnl w&s a regular inhabitant of tlie thickets whicli 
clothed the lower elopesof Table Aloiintain. The abandonment 
of those spots by this animal, as a nieasuri' of safety, probably 
constituted the commencement of a forced migration, which has 
continued to extend ever since, and which has led not only to the 
disappearance of the species from the districts within the present 
colonial hniits, but also in a great measure to its removal from 
countries beyond those limits, as far as hunters, efficiently armed, 
are accustomed to resort. If a system, such as has hitherto pre- 
vailed, continues to exist, and tlie larger animals persevere in 
flying to avoid the effects of fire-arms, the time may arrive wheu 
the various species which formerly may have been scattered, 
each in a particular locality of a large continent, will be huddled 
together; and indeed an advance towards that period is in pro- 
gress, as may be inferred from the concentration which is at 
present taking place in the interior of Southern Africa. Until 
lately, the present was the only species of the genns which was 
known to be receding from its native country, but of late ano- 
ther has been led to a like course ; and the Rhinoceros Sinwjiy 
which, hut a few years ago, wus common in the neighlwurhood 
of Latakoo, has, since the more general inlroduction of fire-arms 
into that country, almost entirely ceased to approach within a 
hundred miles of it. From a consideration of the various facts 
which we have collected in relation to the species now under 
• consideration, and which we shall detail more at length else- 
where, we feel disposed to regard it to a certain entent as a pri- 
soner in the country it now inhabits, and are inclined lo believe 
the southern extremity of the continent, and the country along 
the western coast towards Benguela to have onee formed a fa- 
vourite residence." 

PI. 3. Falco scniitorquatus, 5"mi(A.— Of the Falcon tribe, eight 
species appear to be natives of Southern Africa, of thes 
our Falco peregrinitSj'or Peregrine falcon, another the Hobby, 
Falco subbuteo; and two are new species, viz. the present and 
the Falco rupicoloides of Smith. 

PI. 4. Chiza;rliis concolor, Smith. — This beautiful bird is a 
new species of the genus f.'hiza?rhis of Wagler. 

ri. 5. Plerocles gutturulis ; and, PI. (i. Otis rufierista, Smitli. 
Both new Bpccies. PI. 7. Stemotherus sinuatus, Swltf^^*^ 
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new species of the Tortoise tribe wae met with m greatest 
abundance between Si° anJ 25" N. Ut. 

PI. 8. Varaiiua albogularis, Daitd. This reptile, which is from 
four feel to five feet in length, occurs but rarely within the li- 
mits of the Cnpe Colony. It is usually discovered in rocky 
precipices, or in low stony hills, and when surprised seeks con- 
L-ealtncDt in the chinks of the former, or in the irregular cavities 
of [he latter; and when any irregularities exist upon the sur- 
face of the rocks or stones, it clasps them so firmly with its toes 
that it becomes a task of no small difRcully to dislodge it, even 
thougli it can be easily reached. Under such circumstances, tliu 
strength of no one man is able to withdraw a full-grown indivi- 
dual ; and I have seen two persons required to pull a specimen 
out of a position it had attained, even with the assistance of a 
rope fixed in front of its hinder legs. The moment it was dis- 
lodged it flew with fury at its enemies, who by flight only saved 
themselves from being bitt«n. After it was killed, it was disco- 
vered that the points of all the nails had been broken previous- 
ly, or at the moment it lost its hold. It feeds upon frogs, crabs, 
and small quadrupeds. 

PI. 9. Uuccphalus vii-idis, Smith. This beautiful snake, but 
once met with by Dr ^niith, he considers a distinct species of 
bis genus Bucephalus. 

PI. 10. Eehinorhinus obesus, Smith. This plate represents 
a specicE of a new genus of the Shark tribe. 

The second and third numbers, equally interesting, will Ih- 
considereil in our next. 

•1. Arboretum ti Fruluetum Srilatinicam, or titt Titet and Sltntbi qf Bri- 
tain, native and foreign, hardy and half hardy, pietorialiy and Uitani- 
eally delineated, arid teitntificatty and poputarty dttcribed ; vith their 
propagation, cutlvre, and management, and uks intheartt,in as^utand 
omamenlai plantations, and in lartdtcape gnrdening ; preaided by a hin- 
torical and geographical outline of the trees and ahrubt of temperate cli- 
mates throughout the world. By J. C. Loudon, F.L. and H.S., &c. In 
eight volumes 8vo. lllustroted by above 2600 wood-cuts, and 2117 i\- 
g^rea of Trees and Slirub.^. Lougmoii, Oniu.', Brown, Green and Louf;:- 
mans, London. 

We have ruany good books on gardening, but, witli exception 
of Evelyn's Sylva, now antiquated, few or none on the natural 
and economical history of the trees and shrubs of Great Britain 
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and Ireland, Mr Luudon (by tlie bye, a very remarkable man) 
has, by the publication of those important, interesting, very 
useful, generally accurate, and beBiitifully illustrated volumes, 
contributed to the hterature of this country a work not sur- 
passed by any within the range of our reading. To the pro- 
fessional forester, the improver and embellisher of estates or 
pleasure grounds, Mr Loudon's work will afibrd on all occa- 
sions useful and accurate information, for there is not a subject 
connected with these operations, that is not to be found amply 
tliscussed there ; even the amateur will consult the Arboretum 
with great pleasure and much advantage. \Ve do not say more 
than the work merits, if we add, that it should form tlie ma- 
nual of the professed forester and embellisher of grounds, and 
find a place in all our public libraries, and the library of every 
country gentleman. 

4. Dictianary of Arlt nnd ManuJ'acluret, and Mine* ; containing a clear 
exponition qf thtir prineipiet wnd practice. By A. Uke, M.D., F.B.S,, 
&c. Part I, Cto. jip. 120. Longman & Co., London, 

We expected from a chemist of Dr Ure's celebrity, a work of 
a superior cast, and in this wc have not been disappointed. ^On 
perusing the number now before us, we find it promises to meet 
the high expectations of the public, and to increase the reputa- 
tion of the author. The chief articles in this Part are the fol- 
lowing : — Acetic Acid, Alcohol, Alum, Anchor, Assay, Baths, 
and Beer. Where necessary, the descriptions of apparatusand 
processes are amply illustrateil by engravings. It is the Inttili- 
tion of Dr Ure to complete the work in ten monthly parts, 
and to illustrate it with ujiwards of one thousand engravings 
in wood. 

0. A Hiilory of the British Zoophytrs. By Geobof, Johnbto.v, M. D,, Etlin. 

F.R.C.S., a.H.8.Eil. With U plates and 51 figures. W. H. Liiars, 

Edinburgb. 8vo. pp. 341. 

Dr Johnston has done a great service to the Fauna of Bri- 
tain, by the publication of this valuable volume. Since the 
time of Ellis ^the zoophytes of onr country have occaaonally 
engaged the attention of observers, and their obacrvations have 
been laid before the public through various channels. Now, 
'or the first time since the publication of the celebrated " Essay 



New Piiblicationa. 437 

towards n natural history of Corallines, and other productions 
of the bke kind, commonly found on ihe coasts of Great Bri- 
tain and Ireland, published in 1 "loS," Dr Johnston has brought 
together in a separate volume, and with much additional origi- 
nal information, a full natural history of our British Zoophytes. 

'J'lie work is divided into five parts. I'art I. contains an 
umusing history of Zoophytology ; a geiierttl account of the 
structure and physiology of zoophytes; and their classic cation, 
u dry subject, which is made readable by the skill of our author. 
He divides the British Zoophytes into the following sulvclasses 
and orders, viz. : — Subclass I. Radiated Zoophytes. Order 3. 
Hydroida. Order 2. Asteroido. Order 3. Hdianthoida. Sub- 
class II. Molluscous Zoophytes. Order 4. Ascidioida. Parts 
II. III. IV. and V. are appropriated to the natural history of 
the spei'ies. 

Each of these four parts is devoted to the consideration of one 
of the orders,]with aU its famihes, genera, and species. We do 
not here, as is too often the case in syfteuiatic works, meet only 
with dry details; on the contrary, great accuracy of discrimi- 
nation is combined with valuable anatomical and physiological 
observations, and beautiful views in natural history, 

The accompanying plates do honour to the artist, without 
whose asBistance this work would in all probability never have 
seen the light. Our author was fortunate indeetl in having the 
aid of such a pencil as that of Mrs Johnston. 

A delightful feature in the " History of the British Zoo- 
phytes," cannot pass unnoticed ; we allude to the interesting 
biographies of known and also of unknown, but most merito. 
rious observers, agreeably distributed throughout the work. 
They recall to our imagination the times which have ]3ast — the 
Linniean epoch — and give an antique and fascinating air to 
this classical work, ere long to be in the hands of every British 
naturalist. 
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LUi of Patents ^ranlrd in Sratland *iUueqment to 
\Mh June 1838. 

1. To MiLKN Bebht of thp Office for PNtente, Ciiuioer7 Lnoe, in Ue 
cmuitj of MiddlL-sex, p&U'ut a^eul and mechanical dmftsmuD, in cons^ 
qucnce of a ciniimuiiicntiiin fruin u forci^cr reuidiiig iibruad, for an inTen- 
lion of " oprUtin improvplneDlii in the rDeuu of ecoDiUniriQg' lieat Had fiutl 
in funiaces ur closed firt'-placu^i."— IStb June 1S3S. 

2. To Daviu CuFE-riiAH jimirir of IloUias Mill, Sbtlej Bridge, in iUe 
MMnty of Cheater, rottDn-ai>inuer, for ui inrention of " cortaio iuijirove- 
lueulH in i1iu mocbiuiir; uiiplicablc to the pTepnration of cultori kuu other 
fibroaa siibetnnoeti for the purposes of spinninr." — IStb June tB38. 

3. To Edmitmii ItiiTi.KB RowLET- of Chorltou upon Medloch, in tbe pa- 
lish of Kfuncbester Bud count}' of Lancaster, surgeon, for aninvenLion of 
" certain impruvements applicable to locomotive ^iginea, t«uder«, and car- 
riiwes to tie lued uptui ruilways, and which iuiprorenienis iu« abio appli- 
MiJilc to other uBefiil purposes." — IBlh Juno \SSS. 

4. To W11.L1&N SAsroHD IIai.1. of Stratbeam Cottapi, Chelaoa, in Ibv 
conntj- of Middlesex, Lieutenant (on holf-pav) iu hi?r Hajeaty's royal amjr, 
for OD invpDtion of improvGniPUlB iti paddle-whepls." — 21st Jnnp 1B38. 

5. To Joseph Hock Coopeb, of BirmiUf^BDi, in the counljr of Wonriok, 

fnninulier, for an iinvutrou of " imjirovemencs in fin' annii."— SIsl Juhp 
B38. 

6. To John William Fhasea of Arundel Strwl, Strand, in tli« county 
of Middlesex, for au inveution of "improvements iu divin);, ot deneendiuf; 
and workini; in water, and for rtusinfc or floating sunlciin and atranded ves- 
■ela, and other bodies." — SUt June 1838. 

7. To JosHL-A Tavlob Beale of No. 11 Chiirpb Lane, Whilechapel, In 
the oouDty of Middlesex, en^neer, for an invention of " eertaiu improve- 
ments in and additions to hia former invention, known bv thu title of » 
lamp applicable to the bnnuuj; of aubstnnces not hitherto usually burned in 
«ucb vessels or apparatus."— aCtli June 1838. 

8. Tu Editabd Cdbboi.1) of Long Me! ford, iu tbe county of Suffolk, clerk, 
Maater of Arts, for an invt^ution of "certain improvomcnta in Iho manufac- 
ture of gas for affording light and heat, and in the application uf certaiu 
products thereof to UBeful puiTioses." — 27lb June 1838. 

9. To Stepheh OEAkr of JIamillon Place, New Bond, in the county of 
Middlesex, architect, for an invention uf " iinproveuifuts in the prt'imratiou 
of fuel."— 27th June 1838. 

10. To WiLLiAu GosBAOE of Stote Prior, in the county of Worc«sl«r, 
manufacturing chemist, for mi invention of " certain improvements in ma- 
nti&cluriue sulphuric acid."— aOlh June 1838. 

1 1. To Fbahcis THOBrE, of Knaresborough, in the county of York, flax- 
spinner, for an inveuliou of " cerlaJn iinprovenients in machinery or appa- 
mtns for heckling, preparing or dressing hemp, flax, and other snoh Uk« fi- 
brous roateriaU.'*— 2ath June 1R38. 

12. To Peteb Faibbaihn, of Leeds, in the county of York, machine- 
maker, for an invention of " certain improvements iu the inachinetr or u- 

IpBiMuB for roving, spinning, doubling, and twLstiug cotton, flax, wool, silk, 
or other fibrous Eubstances?'— «th Jnly 1838. 
13. To Henbt DkviEB of Stoke Pnor, in the county of Worcester, e 
tui 
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neor, for on invention of "certain improved apparatus or macbtnen* 
tuning mecbanical power, also for raising or impelling fluids, and for ascer- 
taining the measureof fluids."— lllh July 1838. 

14. To Edh-ard D*VT,of Fordton, near Credi ton, in the county of Devon, 
mcrcbani, for an invention of " cerlaiu improvements in saddfes and har- 
«»."— 11th July 1838. 

16. To JcBEFH Fbedebick Bubnett of St MiirVi it Hill, in the city of 
London, ship insurance agent, and HippoLrTE Fbahcois MAmtuis dk 
BouFPET MoHTAUBAN, colonol of CBvalry, now resldiu^ in Bloane Street, 
Chelsea, in the county of Middlesex, in consequence o> a communication 
foreigner residing abroad, for an iuvention of "certwn impror«- 
in the manufacture of soap." — lltb July 1838. 
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IS. To WiLiiAM Batthat of Abenlnm. North Britain, monufncturingr 

cbetnisl, for nn invontiun of " certain improvement!, in thp mnntifitcture irf 
Ibe preparations callinl geLatind size niid gtop."—l3tli Julv 1838. 

17. To Uekbv Count dk Ckokt, of the Province o*f Picardy, in tlie 
iiinf^oin of Jt'nmce, now rending at No. 14 Camhridee Street, Edeeiraro 
Hoad, iu tlie count}' of Hiddloiie\, for on iQVi>ntii>n ut " a new and impro- 
ved metbod of Sltration," communicated partly bv a foreigni-r and purtlv 
invented by hiiuself.—lSth Jiilj IB38. 

18. To Fbancii PoPK of Wolvcrhamplon, in tlie coimty of gtjvfford, fcney 
iron-worker, for tm invention of " I'l'rtiiin iinprovpmonts for mahing or 
inKoufacturing pins, bolts, nuilb, and rivets, iippheable to various usefiil 
purpoKf<t,"~13ih July 183a 

19. To Bennkt WooDCBorT of Mumps, in the towuihip of Oldham, in 
tlie cuimty of LanMtaler, i^ntleman, for un iovcmtion of improvem^its in 
tlie construction iif Ioouie for weaving various sorts of eloths, which loom* 
niay be >et in motion by nay adeiiuute power-"— lOth July IRSS. 

3(1. Tu CuARLES BODKJOT, of Coleman Strt«t, in the city of London, mer- 
chant. Id coDBequencc of a communication made to him byacerliuu foreigner 
residing abroad, for an invention uf "improvements in the manufacture of 
iron."— loth July 1838, 

91. To Jeak Leakdbe Cleheht of Rochfort, in the kingdom of France, 
but now of Jauney's ilotel, X>eicester Sijoare, iu the connty of Middlesex, 
goutleiDan, for an invtoition of " improvements in apparatus for ascertain- 
lUF and indicating the rate of vesiels passing through the water." — 19th 
July 1638. 

23. To NicuuLAS Thomas Batcb of Greek Street, Soho, in the tountf 
of Hiddleaex, oentlemau, for an inveotioo of " improvements in rendning 
I'ubricB and leather water-proof."— 19 th July 1830. 

23. To Ldke Heieut of High Street, Camden Town, in the countj- of 
Middlesex, patent bs^'hIi '" eouBeqaeuce of a communication from a foreign- 
er residiuK aliroad, for an invention of " a new and improved methad or 
methods ot unitini; or solderiag metallic substances." — 19tb July 1838. 

2*. ToJoatfu Ukkhst uf Tuinlee, near GloR84q>, in thecotroty of Derby, 
oottoD-spinner, for an invention of "certain improvements in machineij for 
cardine wool, cotton, flax, or other fibrous Hubstances, which are or may be 
cardet^ part of which improvenieuts are also applicable to maelunei^ for 
drawing, doubling, roving, and spinning i^uch fibrous substances as are or 
may be subjected to their operations." — 36tb July 1S38. 

36. ToRiCBARD MakchUoe, lateof New York, inihe United States of 
America, but tiow residing at the OfBce for Patents, 66 Chancery Lnue, in 
the county uf Middlescs, civil engineer, in consequence of a uominnnicatiou 
made to uim from Dr II. II. Sherwood, of Ni'W Ybrk aforesaid, a foreigner 
residing abroad, fur an invention of " a new or iinprovBd instrument or ap- 
Itamlna fur ascertaining and determining the latitude or longitnde of any 



|)hico, or the situation of ships or other vciuets at tiea, and the dip or 

lion of the maguetic needle, which new or improved instramcnt he intenda 

Iu duniiminate Sherwood's Magnetic Geometer. — 36th July I8SB, 

36. To RiciiabdMakcu Uoe, late of New York, in the (Juiled SUtesof 
America, but noiv residing at the Oltico for Patents, 66 Chani'ery Lane, in 
the county of Middlesex, civil engineer, for an invention nf " certain im- 
provements in machinery urapiiaratns for grinding and polishing metal anr- 
I'wes."— 2ath July 1B38. 

37. To William Bakkett of Brighton, in tbe coimty of Esaex, iron- 
founder, for on invention of " certain improvements in the |>roductidn of 
motive power, and in the manufocttire uf iron." — 3lBt July 183if. 

an. To Bichahd BADMAi-t. of Cotton Hall, in the connty of StaSord, 
gentleman, for an invention of " a certain improvament in the maniifactw 
of carpets and other mmilur woven fabrics, which improvement is effected 
]>y the introduction uf a certain article of commerce not hitherto so em- 
|iloyed or used in such roanutikcturos."— Slst Jnlv 1838. 

2a, To BicHAiD Tbeffbt of Manchester, in llie connty of Lancaster, 
chDmist, for an invention of " certain improvomcnta in the methods fur 
preserving certain anitnol and vegetable substances from decay, and alto in 
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the apparatnt for bhiI modeof imjiregnatUigsubBtaiices to be jireacrved."-- 
ftth Augusl 1 838. 

M. To HoBBBT &AXDiroRD i)f Tottmglon-lower-eDil, in tlie countr of 
LoncoBter, block-printer, far aa invention of certain " improvements in the 
nrt of bluck'prinling, Kntl in ccrtaiu aiTan)(ements t'unnccted tlierewith." — 
7th AuKUSt 1S38. 

31, To John Thomas Qelts of Smithfield Bars, in the citv of London, 
nwlUier, iu coiiS(!i[ueiice of a coinuiuuication from a poRtou reaiding abroad, 
for Ml invention of ■' improvements to the prooess of iirepaiing spirituont 
liquors in the uiakinj; of brandy." — 9lU August 1838. 

33. To HsNBr Bebsemeb of Citv Terrace, City Road, io the puisli of 
It Luke, Old Street, und connty uf Mliddlesex, engineer, fur an invontica 
f " certain improvements in machinery or apparatus for easting printing- 
types, spaces, 9uid quadrats, and the means of breaking off and eoiuitlng the 
same."— Bth AuguM 1038. 

33. To Pete* Faihhaibh of Leeds, in the county of York, machine- 
maker, iu eonsequence of h communication from a foreigner residing abroad, 
fur bn invention of " certain improveiuenlH in looms for weaving ribboni^ 
laiies, uid other fabrics." — 10th August 1838. 

34. To Sir Jaues Caleb Amdersoh of Buttevunt Castle, in the connty 
iif Cork, Baronet, for an invention of " eertain improvements in locomotive 
engines, which lire poilly applicable tuotlicF pur}K)seB."—IBtli Aii^tisl 1838. 

3fi. lo David Cbeetbah junior of 3taley Bridge, in the county of Clie»- 
ler, spinner, for an invention of " certain improvements in the means of 
tonauming smoke, lUid thereby economizing fiiel and heat in steam-engine 
or other iiimaees, or fire-places." — S2d August 1833. 

38. To Jame* RoatNSDK of lluddersficld, in the county of York, roei^ 
t'luuit, for an invention of " nn improved method of producing by dyeing 
various figures or objects of various coloui-s in woollen, wontetl, cotton, 
nik, and other cloths." — 23d August 1838. 

37. To Chablks Dod of 31 Craven Street, Strand, in the county of 
Middlesex, gentletnon, in consequence of a eomniuuication made to him by 
A foreigner residing ubroiid, for an invention of " cei-toin improvemcuta in 
the uoustruction of railway tram-roads, and in the structure of the carriages 
to be Bsed in the said railways or tram-roads, and also of certuiu apparatus 
applicable to the cleaning and prcsen'ing of railways and tnuu-roads." — 
23d August 1838. 

38. 'Ill ARTuuit DirNH uf Stojnford Bill, in the county of Middlesex, 
geutlenuui, for an invention of " certain improvements in the mannfaclnre 
of soap."— 24th August 1838. 

39. TuAHBBoise ACDB, lateofl^irester Square, in the county of Middle- 
Hex, but now of 29 Hue do Faubourg Montmartre, in the city of Paris and 
kingdom of France, chemist, for an invention of" eertain improver ' "~ 

nof " 

inelut to be punched, bent, cut, or otherwise operated o , . 
inachinory ore adapted to perform some of these operations on other ni 
i-iiils."— 3Ut August 183& 

41. To Jon CuTLEk of Lndy Pool lAne, Sparkbrook, in the borough of 
Birmingham, in the county of Warwick, gentlcmnu, and Thomas G&s- 
oonr Hancock, of Prince's Street, io the tiorough of BirmiDgham afore- 
said, mechanic, for an invention of " an improved method of condeusing 
the steam in steam-engines, and supplying their boilers with the wnt«r 
thereby formed."— 3lBt August 1838. 

43. To Crabi.es Fitton, woollen mnnufiicturer, and Gxoboe Colliek, 
moebamc, both of t\imberworth Half, Wakefield, in the connty of York, 
fur on invention of " improvements in power -looms." — 6th September 1838. 

43. ToCHAai.E> UAKCocKof Grosvenor Place, Hyde Park Comer, in tk« 
(bounty of IkUddlesex, animal painter, for an invention of " certain improved 
means of producing and applying figured surfaces, sunk and in relief, ttOd 
of printing theretVoin, and also of moulding, stamping, and embosdng.*^ 
13>h September 1838. 
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Achromatic cye-picces of spy-gliisses, ubaervaliuns on, by CbarlM 

Goring. M. D., 259. 
Action of machines, observations on, by EdM'ard Sang, Ekq., 70. 
Agate, on the red colour of, 210. 

Analogy between the organized structure and red wlour nf the 

globules in the blood of animals, and of those red vegetable 

globules named Protoatccvs Kermesinia, 209. 

Animalculi, microgcopic, considered as a cause of putrefaction, SOS. 

Arabians, their physical constitution, observations on, by Larrey, 

31U. 
Arago on colour of the ocean, 330. 

Aragonite and calcareous spar, their modn of formation. 207. 
Asara, Don Felix, his natoral history of the quadrupeds of Para- 
quay and La Plata noticed, 217. 
Atmosphere, temperature of the lower strata of, 353. 
Atmospherical refraction uncommon at Dover, 423. 
Aurora borealia, observations on, 419. 
Beagle, xoology of the voyage of, SI 6, 433. 
Bear or Cherry Island, geology of, 309- 
Beer, William, and Madler, J. II., on the lunar mountains, Tycho, 

I^ctet, Saussnre, and on geology of the moon, 283. 
Beqnerel, M., on the electric origin of metalliferous veins, 167— 

on the disengagement of caloric by friction, 377. 
Beryl of Aberdeenshire, 206. 
Blainvilte, M. de, his observations on the cIas3i6catioii and antiquity 

of the Cheiroptera, 21. 
Botany of Ireland, brief view of, by J. T. Mackay, 374. 
Botanical Society of Edinburgh, proceedings of, 199, 415. 
Boue, Dr A., his geographicnt and geological observations on some 
parts of European Turkey, viz. Muisia, Bulgaria, Romelia, Al- 
bania, and Bosnia, 174. 
Brombead, Sir Edward, his attempt to ascertain characters of tlie 

botanical alliances. 123. 
Bronn, Dr G. H., his Licthea Gcognostica, noticed, 21fi. 
Calcareous spar and arragomte, on their fornialion, 207. 
Caspar, Dr, on the duration of human life, 350. 
Casting establishments, observa^ons on, by C. H. Wilson, 36. 
Clark, Mr, his discovery of fossil organic remains in Sutherland 

quartz-rock, 430. 
Clay, its lamination by electricity, by R. W. Fox, 196. 
Crystals in the cells of plants, observations on, )<), 
Currents, sabraarine, observations on, 424. 
Kslocations, two series of, in Scandiimvin, 299. 
Earth, temperature of, 202. 
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Egertan, Sir Phillip, hit «ygti!matic And xlratigraphiciil cittalo^ne 

of foBHil fiiities, 21 G. 
Ji^yptians, their knowledge of Uia maiiufnctuip of glass, porcelain, 

and faUe ^lonei), 101. 
Erman, extract of hi» loiter to Arago upon the temperature of (Iii: 

ground in Siberia, 204, 
Eupbotide rucks, 296. 

False itones, mannfuctiire of, as known to the Egyptians, 101. 
Fcminescence, obserrations on, by Dr MehlU*, 277. 
Fox, W. Esq. F. G. S.. on the lamiMalion of clxy hy electricity, 196. 
Floor-spar, it* discovery in the Ord of Caithness, by R. H. Can- 

ninghain, 430. 
G»B Norwcgicaof Kuilhau, notice of, ilb. 

Geological ^clety, annual addresa to, by Professor Wliewell, 140. 
Geology, descriptive, progress of, l-)6. 
Geological dynamics, progress oT, 158. 

obscirationa made in Europenii Turkey. 174. 

instructions, prepared by Elie de Iteaumont fur the FromA 

Scienti6c Expedition to the Noith of Europe, 293. 
Geology of the Zahara Deserl, 428. 

of the moon, observationa on, by Beur and.Nfadler, 288. 

Geographical and geologicnl observations on Europeiu) Turkey, 174> 

Glaciers of Spitibergen, account of. 314. 

Gloss, mannfaclure of, as known to the EgypliauD, 101. 

Goring, Chnrles, M.D.,on achromatic eye. pieces of spy-glas»e«, S39. 

Granite, theory of, and other mH«sire rocks ; together with tbat of 

crystalline ilate, 60. — of Rapakivi, observations uu, 206. 
Gronnd, frozen, depth ot^ in Siberia, 417. 
Ilausmann, Professor, his account of a great bed of fossil infa- 

sorin, 384. 
Heat, siiblerranean, 202. 
Hoffmann, Professor, his biography, 1. 
Human life, the probikble duration of, by Dr Caspar. 3^. 
Hydrophobia, in Mohannmtd.iii Conntries, obitervRtioiis on, 430k 
Hypersthene, rucks, observatinns on, 294. 
Iceland, its revolutions, puliiical and natural, 324. 
Infusoria, fusfil, beds of, 305. — Hausmnnn's account of 'a great 

bed of, 384. 
Ink, indelible, by Dr Traill, 3)3. 
Iroland, brief view of tku botany of, 974. 
Jnn Mayen Island, nccount of, Slti. 

Johnston, Dr George, his History of British Zoophytes, noticed, 
436. 

Kcilhau, Professor, his theory of granite, 80 concludeil, 263 tiis 

GjBii Norwegita, 215, 
Land, progressive rise of, above the level of tlie sen, 300. — gradu- 
al sinking of the land in Scania, 301. 



L 



Larrey, his remarks upon the ^hfgical wnttitution of the Ara- 
bians, 318. 

Latour, Cagniard, his observations and experiments on vinous fpr- 
mentation, 368. 

L«tEuea geognoHlica, by Brono, noticed, 216. 

Level of the sea and land, their last changes, by Jaiues Smith, 
E«q. of Jurdanhill, 387. 

London, J. C-, his Arboretum el Fruticetam, noticed, 4S5. 

Lnnar monntatns, Tycho, Pictet, and Sansxiire, deaeribed by Wit- 
Ham Beer anJ J. 11. Madler, 283. 

Machine, grinding, for giving a truly cylindrical form to the riiu» 

of pnlleys and drums, 335. 
Mackay, J. T., kia brief view of the botany of Iielaml, 374. 
Mnngnneae mine, at Grandholm, near Aberdeen, re-opened, 207. 
Marcet, Professor, liis remarks upon the variations which take 

[dace at certain times of the day in the temperature of the 
ower strata of the atmosphere, 353. 

Meduste, on the stinging powers of, 211. 

Mehliss, observations by, on Virilescencc, Fem'mescence, and He- 
jnvinescence, 272. 

Melloni, Maceduine, his observations upon the cause which pro- 
duces the speedy melting of snow aronnd plants, 242. 

Metamorpbic rookr, 205. 

Meteorological Ohserrationt>,hourly,for thirty-seven successivebourst 
at Edinbnrgh, 186, 364 — at DrachenfeU for the same number 
of hours, 1 So. 

Meteoric stones, fall of, in Brazil, 208. 

Microscopic animalcnii as a cause uf putrefaction, 208, 

Moon, survey of the surface of, by William Beer and Dr J. 11. 
Miidlerof Beriin, da 

Oeean, colour of, by Arago, 330. — pliosphoresence of, 212. 

Owen, Professor, delivery of the Wotloston medal to lumi for his 
general services in Fossil Zoology, 140, 

Pablleations, new, noticed : — Geea Norwegica. 213, — Lethant 
geognoetica, 316 — Sir Philip 0. Egerton's catalogne of fossil 
fishes, 216.— Zoology of the Beagle, 216.— Qundnipeds of 
Paragiiny, 217. — Illustrations of the Zoology of South Africa. 
433 London's Arboretum et Pruticetum, 436. — Ure's Dic- 
tionary of Arts, nmnnfacturee, and mines, 4S6. — Johnston's 
British Zoophytes. 437, 

Rain, shower uf, from a clear sky, 42.1. 

Bedlield Kiid Reid, their obscrvniii'ns ou storms, 342. 

Rejnvinescence, observations on, by Dr Mehliss, 279, 

Rudolpbi, Professor, biography of, by Miiller, 221. 

Sang, Edward, Esq., bis remarks on some prevailing misconcepttons 
coseerning thu actions of machines, 70 — notice of a dioptric 
light erected at Kirkaldy Harbour, 249. 

Sea-water, examination of, 164— colour of, 330. 
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Serpentine, on the formation of, 206 — rocks of, 2! 

Sinlcing, gradnttl, of the land in Scania, 301. 

Shellii, recent beds [)f, above the present level of the sea, 302. 

Snow, the melting of, around plants, by M. Mellonr, 243. 

Sa:iety of Arts of Srotland, proceedings of, 399 — prizes offered 
hy. 413. 

Smith, James, of Jordanhilj, his objerrations on the last changes ii 
the relative levels of the land and sea in the British Isles, 367. 

Smith, Andrew, M. D., his illustrations of Southern Africa, no- 
ticed, 433. 

Spitsbergen, ilit geology, 307 — glaciers of, 314. 

Spring, intermittent, 208 — hot, observations on, 424. 

Storms, observHtions on, hy Redfield and Reid, 343. 

Subterranean heat, 202 — temperatures, 202. 

Temperature of tho lower strata of the atmosphere, 353— of the 
globe in the Polar regions and upon the tops of lofty inoun> 
tains, 416. 

Tides of the Mediterranean, observations on, 427. 

Torpedo, experiments on, 432. 

Traill, Dr, account of an indelible ink, 213. 

Trap-rocks, observations on, 29S. 

Unger, Dr F,, upon the formation of crystals in the cells of 
plants, 19. 

Ure, Dr, his Dictionary of Arts, &c. noticed, 436. 

Vice-chuck, description of an improvement in, by R. Wilson, en- 
gineer, 280. 

Vinous fermentation, experiments and observations on, 368. 

Virilescence, observations on, by Dr Mehliss, 273. 

Waterfalls, the electricity of, 42G. 

Water-bouse, G. R., description and figure of the mammalia of ths 
Beagle Expedition, noticed, 216. 

Water-spouts, observations nn, 425. 

Weber, W., Professor, his description of an experiment explana- 
tory of tho gru-at prostration of strength experienced daring 
the ascent of lofty mountains, 254. 

Wernerian Natural History Society, proceedings of, 198. 

Whewell, Professor, his address to the Geological Society on 16tU 
February 1838, 140,. 

Whitelaw, James, his description, with drawings, of a grinding 
machine for giving a truly cylindrical form to the rims of 
pulleys and drums, 335. 

Wilson, C. H., on the propriety of forming national casting esta- 
blishments, 28. 

Winda, observations on, 421. 

Zahara desert, geology of, 428. 

Zoology of South Africa, illustrations of, by Dr Smith, 433. 
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